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(-) AMOUNT (+) ABBREVIATIONS 


0-10% f = fine gr = gray MS = Solit Spoon 
10-20% m=medium bn=brown &8W = Screened Auger 
20-35% c=coarse blk=black HP = Hydropunch 
35-50% 
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I>) Oosizoze 


SOIL BORING LOG 


DEPTH (FT) 
SAMPLE NUMBER 
SAMPLE DEPTH 





PROPORTIONS 
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ABBREVIATIONS 

f = fine gr = gray MS = Salit Spoon 
m=medium on=brown B8W = Screened Auger 
c=coarse blk=black HP = Hycropunch 
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§ Feimle)canies sole 


Biient: USATHAMA 

Contractor: 7 DL pp she 7e| 
| Method: <s weyecd A 
Ground Elev. 


Logged by: JAS Checked by: 


| Screen: (ft.) | Riser: (ft.) 
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PROPORTIONS (-) AMOUNT (+) ABBREVIATIONS 

Trace (tr) 0-10% f = fine gr = gray MS = Split Spoon 

Little (Il) 10-20% ma=medium bn=brown BW = Screened Auger 
Some (so) 20-35% C=coarse blk=black HP = Hydropunch 

and 35-50% 
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Trace (tr) 0-10% f = fine gr = gray MS = Solit Spoon 
Little (Il) 10-20% m-=medium bn=brown’ BW = Screened Auger 
Some (so) 20-35% c=coarse bik=black HP = Hydropunch 

and 35-50% 
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Trace (tr) 0-10% f = fine gr = gray MS =» Split Secon 
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Client: USATHAMA Project No. 225 
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Trace (tr) 0-10% f = fine gr = gray MS = Solit Socon 
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Contractor: Soil Raeleratien | Date Started: 9-22-92 


















Ground Elev. : 368.8 a.s.l. 


Groundwater Below Ground: Not encountered 













SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 





Screen: -"- 
DEPTH| SAMPLE SAMPLE 
(FT) |NUMBER|DEPTH 

First attempt 

Augered directly adjacent to UST excavation with no sampling Refusal at 5' 


1 until 5.0" BGS. offset 3! 


2nd attempt 
Refusal at 5! 
2 on what seems 
| to be 


concrete. 


3 | 3rd attempt 
T' from 
joriginal 

| Location. 


SAND, well graded, fine to coarse in upper 0.2' of sample. 


f Dark brown ( 10YR 2/2 ). (SW) 
-<-<== | Poorly graded in the middle 0.5' of sample. Gray (¢( 10YR 6/1 ). 8-35 | 
(SP) -120/0.2'| 
Lower 0.5' of sample is shale fragments, angular, gray 
7.5YR 6/0 


Bottom of boring = 6.2' BGS. Refusal in shale rock. 


10. 


11 


12 


13 


14 
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Study Area: AOC43J 


SOIL BORING L 


OG 
Client: USAEC Project No. 7053-14 Boring No.: XJB-94-05X/SAJ02 | 





Logged by: &. Murry Checked by: JCS Groundwater Below Ground: 68.0 FT 


| DEPTH|SAMPLE|SAMPLE| PEN. PID 
(ppm) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


Soil Drilled: 16.2! 












NUMBER |DEPTH | —— 





0 - 0.5' Asphalt 


1 0.5 to 5.0' Light yellow to brown fine to coarse sand with 
gravel, dry loose. Discribed from auger cuttings. (SP) | 
(Fill) 
2 
| 
3 | 
4 | 
| 
5 S-1 | 0.0 SAND poorly graded, medium to coarse sand with medium gravel, 26-21-31-28| Field Analy- 
| loose, dry, yellowish brown 10YR 5/6 (FILL) (SP) | tical 
| 
6 1 
7 S-2 168.1) SAND poorly graded, fine to medium sand with some medium gravel, |20-21-30-24 
| firm, very moist, slight fuel odor, olive gray (2.5Y 5/6) 
(SP) 
(TILL) 
8 
9 $-3 487.2 | SAND - Similar to S-2, wet, fuel odor 28-19-17-17 
(SM-SP) 
10 
11 | S-4 1,610 | SAND - Similar to S-2, fuel odor, staining 11.8' to 12.0! |28-30-37-70 
| (SM-SP) 
| (TILL) 
12 
| 
| | 
13 | 
Boring was advanced to 15' bgs. A total of 9 gal. of water was | 
pumped from the boring and a groundwater sample (SAJ0215W) was 
14 collected with a bailer for field analysis. | 
zis Nha | 
: | 6.8 SAND - Similar to S-2, wet, slight fuel odor '35-49-100 
1 bale 


Bottom of boring at 16.2 (TILL ICSM-SP) for 0.4! 
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SOIL BORING LOG | Study Area: 


| Project No. 7053-14 


| Contractor: D.L . Maher Date Started: 10-11-94 | _ ROBO: 10-12-9% 


a cancer ie ane 8 A 


Page 








SOIL-ROCK DESCRIPTION 


SAND medium to fine, some medium gravel, dry, gray to brown 
(SP) 


SAND medium to fine with some gravel, wet, no visible staining 
Light olive gray 2.5Y 5/3 (SP) 


WO RECOVERY, broken catcher. Sample lost. On second attempt 


| disturbed soil retrieval. 
SAND fine - coarse, wet grayish brown 2.5Y 5/2 (SP-SM) |26-37-32-21 


BOB = 11FT 

Screened suger advanced to 11 FT bgs. boring is purged with 
whale pump 10/11 approx. 5 gal., 10/12 approx. 2 gal. both 
times casing is pourged dry. Sampled on 10-12-94 SAJ04611W 
DUP SAJ040110 with teflon bailer. 

Boring cement grout 10-12-% 


1600 leave 
site no 
equipment to 
idrill in rock 


ABB Environmental Services, Inc. 









SOIL BORING LOG 


Project Wo. 


Boring Wo.: NJB-94-04x 


Ground Elev.: Soil Drilled: 22.51 Total Depth: 22.5! ee 


| Checked by: Groundwater Below Ground: 11.5FT 


SOIL-ROCK DESCRIPTION BLOWS\6-IN. 

















SANDY GRAVEL well graded, <5% fines, dense, dry, yellow brown 
1OYR 5/4 (GW) 


SAND (till) poorly graded, fine, 5-12% fines, 30% gravel angular | 10-15-27-20 
dense, wet @ 11.5FT, olive brown 2.57 4/2 some orange and gray 
(SP-SM) 


1600 leave 
site no 
equipment to 
drill in rock 
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SOIL BORING 








Loc AOCL3J 
. Boring No.: XJB-9% -04X 


‘ | mo 


22.5° | Casing Size: 4.25" 


Client: AEC 







Completed: 9-20- 









Total Depth: 





Contractor: D.L. Meher 
Groundwater Below Ground: 11.5 FT 


Logged by: S&S. Murry 


Co 


| SANDY SILT poorly graded, 30% gravel, dense, moist, olive brown [50 100 for | 
2.9¥ 4/3 (till) 








REFUSAL @ 22.5FT 


dritl in rock 
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Contractor: D.L. Maher | Conptetes: 9-20-% 
rae Bee | 
aa iw: S$. Murry . | Groundwater Below Ground: 8.5 FT 








0 - 1.0" Asphalt | 
SAND poorly graded fine, <5X% fines, 5-12% gravel, medium dense, |8-9-11-12 
| dry, light yellowish brown 10YR 6/4 (SP) 





SANDY SILT (till) poorly graded, 5-12% fines, 10% gravel, very 13- 19-15-22 


olive brown 2.5Y 4/2 | (SP-SM) 


11-23-20-27|MS/MSD 


SANDY SILT poorly graded, very fine, 10% gravel, moist - wet, 
olive brown 2.5Y 4/2 (till) (SM-SP) 
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SOIL 





BORING 








Boring No.: XJB-94-05X 


Date Started:  9-20-% | Completed:  9-20-% 
Soil Drilled: 18.0! Total Depth: 18.0! | Casing Size: 4.25" 


a onan tlo and 


REFUSAL at 18' apparent bedrock 
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Sort BORIWG LOG 









Casing Size: 4.25" 


Completed: 9-20-94 


[ereund Etevss [Total Depth: 17.5" 
Cee eee ee E, 
Rivers ___ <4] Blamr cas] ntartes | Prstemtiene Wedle | Pape 1 of 3 


| 
SOIL-ROCK DESCRIPTION | 
0 - 0.5' Asphalt 


SAND poorly graded, <10% fines, medium dense, dry, olive brown 
to Light yellowish brown 2.57 4/4 (SP) 













GRAVELLY band, well graded, 40% gravel, <5X fines, very dense, 
dry, yellow brown 10YR 5/6 (SW) 


: SILTY SAND gap greded, >12% fines, 10% gravel, very dense, wet, 
SOOPPM| olive brown 2.5Y 4/3 (till) (SM) 


SAND poorly graded, 5-12% fines, 20X gravel, very dense, wet, 
olive brown 2.5Y 4/3 (SP-SM) 
REFUSAL @ 17.5 FT apparent bedrock. 
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Sney. Area: 


_ NIB- 94-07% 


0 - 0.5" Asphalt 


| SAND poorly graded, 20% silt, 10% cobbles, 10% gravel, dry, |20-27-29-32 
medium dense, yellowish brown 10vR 5/6 (SM) 


SAND poorly graded, 20% silt, 10% cobbles, 10% gravel, dry, 
|) medium dense, yellowish brown 10YR 5/6 with dark brown seam 
| from weathered rock fragments 


SANDY SILT 20% gravel and rock fragments, wet, hard, light olive|16-38-37-50 
brown 2.5Y 5/4 


SAND (till) well graded, 15% silt, 20% gravel, some silt seams | 14-40-50-21 
wet, dense, olive gray 5Y 4/2 (SM) 
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SOIL BORIWG LOG 






| | 9-30-9% | Completed: 9-30-94 
fGroundetev.: =| Soil Drilled: 21.5! - Total Depth: —21.5' | Casing Size: 4.25" 








a a oo [eranaiter mw eroneh T 





SOIL-ROCK DESCRIPTION 


CLAY SILT 20% gravel, dry, hard, gray 


Auger refusal @ 21.5 FT. Apparent bedrock. 
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SOIL BORING 


[eis [lets ges 
| Contractor: D.L. Maher | Date Started: 9-28-94 Completed: 9-28-94 
| Soft prilted: ) | Total Depth: 13! 


careater teow Grand 8.1 
eC oc 


DEPTH| SAMPLE | SAMPLE | 
(FT) |NUMBER|DEPTH SOIL-ROCK DESCRIPTION | 


0 - 0.5' Asphalt 



















SAND poorly graded fine, <5X% fines/ cobble, 10% gravel, dry - 
moist, medium dense, yellowish brown 10YR 5/6 (SP) 


SAND SILT 5-10% clay, 15% gravel, wet @ 8', stiff, strong odor, |12-19-17-13 
Light olive brown 2.5Y 5/4 (ML-SM) 


SILTY SAND 15% gravel and rock fragments, wet, dense, strong 
| odor, olive brown 2.5Y 4/3 (SM-ML) 


BEDROCK @ 12.5 FT 


ABB Environmental Services, Inc. 













SOTL 


Study Area: 


Project No. 


Date Started: 9-29-% Completed: 9-29-94 ia 


Soil Drilled: 20.5! Total Depth:  20.5' — | Casing Size: 4.25" 
| ; ir ter Below Ground: 10 FT 


| Logged by: S. Murry Checked by: 








Contractor: D.L. Maher 













SOIL-ROCK DESCRIPTION )BLOWS\6- IN. 


0 2 0.5! Asphalt 


| SAND poorly graded, 20% gravel, 5X silt, dry - moist, medium 
dense, yellowish brown 10YR 5/4 (SP) 


SAND SILT fine, 15% gravel, 45% sand, damp, yellowish brown 14-17-18-20 
1OYR 5/6 (ML-SM) 


Wet @ 10 FT 


| SILTY SAND poorly graded, fine to medium, 5X gravel, wet, dense |12-17-20-16 


SILT 10% fine sand, wet, hard, Light yellowish brown 2.57 6/4 6-19-34-50 
(ML) 


ABB Environmental Services, Inc. 









SOIL BORING LOG | Study Area: AOC43U 


Ground Elev.: Soil Drilled: 20.5' Total Depth: 20. 5! | | Casing Size: 4. o* 























Logged by: S. Murry | erouncuater Beloit Ground: 10 FT 


cron 0] aes Ooms | rats | Pretetns 


DEPTH SAMPLE | SAMPLE | 
(FT) | NUMBER | DEPTH SOIL-ROCK DESCRIPTION BLOWS\6-IN. 





SILTY (till) 10% clay sand, 15% gravel, dry, hard, gray 2.5Y 4/5 |100 for 5" 
Apparent bedrock @20.5FT 


ABB Environmental Services, Inc. 






SOIL BORING LO ee AOC43J 


Contractor: D.L. Maher Date Started: 9-29-96 


coves a @ 


anata Grandt_ 8.7 













20-90 | SAND poorly graded, fine, 5-12% fines. 20% gravel, cobbles, dry-|14-21-14-15 
moist, yellowish brown 10VR 5/6 (SP) 


| Wet @ 8.7FT 


SANDY (till) poorly graded, fine, 20% gravel, 30% silt, moist, 11-13-30-14 
medium dense, slight odor (SM) 


SILTY SAND poorly graded, fine, >12% fines, wet, medium dense 28-30-37-70| 
grayish brown, stong odor (SP-ML) | 


SANDY SILT 10X gravel, 5X clay, moist - dry, hard, olive brown |8-100 


: . 2.5Y 5/6 ' ¢ML=SM) | - 


ABB Environmental Services, Inc. 


SOIL BORIWG LOG | Study Area: AOC43J 





| Ground Elev.: . J Total Depth: 21.5! | Casing Size: 4.25" 
cont RY = 
Ce Cr Ce 

















Groundwater Below Ground: 68.7 FT 


Protection: Mod.D | Page 2 





SOIL-ROCK DESCRIPTION 


1 PPM | SILT dry, hard, gray 


Bedrock @ 21.5 FT 


ABB Environmental Services, Inc. 






SOIL BORING LOG 


Client: AEC Project No. 7053-14 : XsB-94-11% 
Contractor: D.L. Maher | Date Started: 9-29-94 Completed: 9- -29-94 


Groundwater Below Ground: 8. 5 FT 


oo 


SAMPLE SAMPLE| PEN. 
WUMBER | DEPTH | SOIL-ROCK DESCRIPTION 


















0 - 0.5° Asphalt 
SAND poorly graded, fine, 5-12% fine, 20% gravel/cobbles, dry, 
loose, yellowish brown (SP-SM) 


SILTY SAND poorly graded, fine, 45% silt, 10% gravel, wet @ 8.5 |18-32-24-22| 
stong odor (SM-ML) 


SANDY SILT 30% sand, 10% gravel, wet, hard, strong odor, yellow 
brown 10YR 5/6 (SM-ML) 


SILT 10% sand, wet, very stiff, strong odor, light olive brown |10-13-13-19 
2.5Y 5/6 (ML) 


SILTY SAND 5-10% gravel, 45% silt, wet, dense, slight odor 
(SW-ML) 


ABB Environmental Services, Inc. 














SOrL BORING 






Boring No.: - KJB-96-11X 
Completed: 







Cc 
a 
Ground Elev.: 7 ; | _ 18.5! 
oc 


TH | SAMPLE | SAMPLE| | 
NUMBER |DEPTH | SOIL-ROCK DESCRIPTION 





9-29-94 
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Bedrock EOB @ 18.5 FT 


ABB Environmental Services, Inc. 





SOIL BORIWG LOG 
snare Ok ae ie 


SOIL-ROCK DESCRIPTION 


0 - 0.5' Asphalt 


SAND poorly graded, fine, 25% gravel, 5-12% silt, medium dense, |20-47-36-26| 
| yellowish brown 10YR 5/6 (SP-SM) 


SANDY SILT 20% gravel/rock fragments, wet, stiff- very stiff, |B-14-17-17 
strong odor, olive 5Y 6/4 (ML-SM) 


SANDY SILT 20% gravel/rock fragments, wet, stiff - very stiff, 
strong odor, olive 5Y 4/4 (ML-SM) 


| EMD of BORING @ 14.5 FT 
Apperent bedrock 





ABB Environmental Services, Inc. 














SOIL BORING LOG 











Project No. 7053-14 XJB-94-13X 
| pate started:  10-4-9% Completed:  10-4-% 





Soil Drilled: 18.5° | Total Depth: 18.5! Casing Size: 4.25" 
= : FT 


=< cancer tlw trae 


SOIL-ROCK DESCRIPTION 











Protection: Mod.D 





0 - 0.5" Topsoil 


| SAND poorly graded, fine, 5-12% silts, 20% gravel/cobbles, dry, |19-50-45-9 | 
medium dense, yellowish brown 10YR 5/6 (SP-SM) 


SANDY SILT (till) 25% gravel, rock fragments, moist, hard, 
Light olive brown 2.5Y 5/4 (ML-SM) 


| SILTY SAND 20% gravel, wet, dense, olive gray 5Y 4/2 9-12-27-30 
| (SM-ML) 


ABB Environmental Services, Inc. 






Project No. 7053-14 | poring No.: XJB-94~ 13X | 
=a 
| Logged by: $. Murry 7 arouchater Belen crowd: 41 FT 
ee 


sOlIL BORIWG LOG 
| 

















SOIL-ROCK DESCRIPTION BLOWS\6-IN. 


| End of Boring @ 18.5 FT 
Auger refusal. Competent rock 


ABB Environmental Services, Inc. 















| Checked by Groundwater Below Ground: 9.5 FT 
Peserints [Protests Roa. 


SOIL-ROCK DESCRIPTION BLOWS\6-IN. 





| Riser: = CFR) 
| 





/ 0 - 0.5" Asphalt 


SAND poorly graded, 20% fine, 5-12% silt, gravel, dry, medium 
dense, yellowish brown 10YR 5/6 (SP-SM) 


SANDY SILT 20% gravel/rock fragments, wet, hard, olive 5Y 4/4 
(ML-SM) 


SANDY SILT 20% gravel/rock fragments, wet, hard, olive 5Y 4/4 
(ML-SM) 


CLAYEY SILY 5% gravel, 5% sand, dry, hard, gray 2.5Y 4/4 25-30-100 
(ML) for 5 


ABB Environmental Services, Inc. 






SOIL BORING LOG Study Area: A0C43J 


toring Wont 
| Contractor: D.L. Maher Date Started: 10-64-94 | Completed: 10-46-94 | 
Ferow ews [eather a 


| DEPTH | SAMPLE | SAMPLE PID 
DEPTH (ppm) 
















Total Depth: 20" 






















SOIL-ROCK DESCRIPTION 





| (FT) | NUMBER 





END of BORING @ 20' bgs 





ABB Environmental Services, Inc. 






Study Area: AOC43J 


jctients aC Project uo, OSS KsB-96-15% 
ili Date Started: 9-28-96 Completed: 9-28-94 | Method: MSA 
Groundwater Below Ground: 7.3 FT 
7 | Riser: = Cft) Riser: (#t)| Diem.: | Protection: Mod.D Mod.D |Page 1 of 2 f 








SOIL BORING LOG 















0-0.5 FT Asphalt | 


SAND poorly graded, fine, <5% fines, 5-10% gravel/cobbles, dry, 
medium dense, yellowish brown (SP) 


SAND well graded, <5X% fines, 15% gravel, wet @7.3', loose, dark | 12-22-34-37 
yellowish brown 10YR 4/4 (SW) 


SANDY SILT 20% gravel, wet, dense, olive yellow 2.5Y 6/5 7-8-12-24 
(ML-SM) 


SANDY CLAY 20% gravel, slightly plastic, dry - moist, very | 12-22-34-37 
stiff, light olive brown 2.57 6/5 (CL-SC) 






SANDY CLAY 15% gravel, slightly plastic, dry, hard, grayish 30-48-100 
| brown 2.5Y 4/2 (wet silt seam at 16') (ML) 


ABB Environmental Services, Inc. 





SsOrL BORING 









rite 
Contractor: D.L. Maher ‘Date Started: 9-28-94 Completed: - 9-28-94 oe) 
sre Ber 
cada tle trond 723 7 


SOIL-ROCK DESCRIPTION |BLOWS\6- IN. 


Client: AEC 











30-40- 100 
for 2 


END of BORING 21.5! 


ABB Environmental Services, Inc. 





BORING | Study Area: AOC 43J 





SOIL LOG 






Client: AEC | Project No. 7053-10 | Boring No.: XJM-93-01X 








Contractor: New Hampshire Boring | Date Started: 8-3-93 Completed: B-4-93 


Ground Elev.: 0 Sag 2 Soil Drilled: : | Total A Donen: 17.0° 


“Logged by: P.Bolmer Checked by: J. Snowden 









SOIL-ROCK DESCRIPTION 


SAND, poorly graded, 10-15% fines, medium dense, dry to damp, 10-13-15-31, 
weathered meta-sed in spoon shoe, black to very pale brown, | 
1Oyr¢ 2/1 to 7/4 ) (sp-sm) 


Auger refusal 
lat 4.5' drove 
spoon 100/.1 
ino recovery. 
Offset 8' to 
ithe north and 
redrilled to 
5'bgs. 


FINE SAND, poorly graded, 25-40% fines, dense to very dense, 
dry, light gray to light brownish gray, 10yr( 6/1 to 6/2 ) 
(sm) 





FINE SAND, poorly graded, 30-50% fines, silt is slightly plastic] 13-15-12-14 
medium dense, saturated, light yellow brown, 2.5y 6/4 (sm-ml) 


SILT, silt with fine sand, poorly graded, 10-20% fine sand, 0/0. 1600 leave 

silt is slightly plastic, saturated, light yellow brown, site no 

2.0y 6/4 equipment to 
drill in rock 





Split-spoon and auger refusal on apparent bedrock at 13.1'. 





. 


ABB Environmental Services, Inc. 
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Project No. | 7053-10 — Boring No.: XJM-93-01X | 
Ground Elev.: 369.2 Goll Ori ited 13.2" Casing Size: 4.25" 


Screen: 10 (ft)| Riser: 6.5 Cft)| Diam: 4" (ID)| Material: SCHED.40 


DEPTH|SAMPLE|SAMPLE| PEN. | 
(FT) |NUMBER|DEPTH SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


No rock core samples collected. Bedrock was roller coned from 
13.2 to 17.0! 
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ABB Environmental Services, Inc. 
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SOIL BORIWG LOG Study Area: AOC 43J 














Client: AEC | Project No. 7053-10 | Boring No.: XJM-93-02X 
dit. Contractor: New Hampshire Boring | Date Started: Completed: 8-11-93 
| Ground Elev.: 371.1 | Soil Drilled: 17.5! | Total Depth: 17.5! Casing Size: 6.00" 












Logged by: P.Bolmer Checked by: J.Snowden Groundwater Below Ground: 9 


5! 
| Screen: 10 (ft) Riser: 5.9 (ft)| Diam: 4" (ID)| Material: SCHED.40 Page 1 of 2 


| DEPTH|/SAMPLE|SAMPLE| PEN. 
| CFT) SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 


SAND, poorly graded, 5-10% fines, nonplastic, 5-10% gravel, 12-18-24-32 
dry, medium dense, tan to light brown, 10yr( 7/3 to 6/3 ) 
(sp) fill 








O-1.3 Same as above 
1.3-1.8 SAND SILT, poorly graded, 50-60% fines, nonplastic, 
53-10% fine gravel, subangular, dry, dense (sm) till 


SAND SILT,poorly graded, 50-60% fines, nonplastic, 5-10% fine |50-60-57-90 
gravel, subangular, dense to very dense, moist (sm) till | 


SILT, nonplastic, moist, 5-7% fine sand, dense to very dense |30-46-80-85 
(sm) till 


| ABB Environmental Services, Inc. 
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Screen: 10 (ft) | Riser: 5.9 (ft)| Diam.: 4" (1D)| Material: SCHED.40_ Protection: Mod.D | Page 2 of 2 
SOIL-ROCK DESCRIPTION BLOWS\6-IN.| COMMENTS 















Drive and wash from 16-17.5! 


Ss Se Se SSeS SSS SST SST TSS SP ST TT SF SS SP SP SP SP PT ETT SPS SSS SSS SS SS STS SSS SS Se Se SS 


17.5' Bottom of exploration 








| ABB Environmental Services, Inc. 
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SOIL BORING LOG 


Contractor: New Hampshire Boring | Date Started: 8-5-93 


Ground Elev.: 368.5 7 Seil Drilled: 


Logged by: P.Bolmer Checked by: J. Snowden 

















SAMPLE | SAMPLE PID 
NUMBER | DEPTH (ppm) SOIL-ROCK DESCRIPTION /BLOWS\G-IN.| COMMENTS 


DEPTH 
CFT) 





0-0.5 Pavement 


SAND, well graded, 8-12% fines gravel, 


Study Area: 





Boring No.: XJM-93-03xX 


Completed: 8-5-93 Method: HSA 


Total Depth: 18.0! 


Casing Size: 4.25" : 


Groundwater Below Ground: 10.7! 


Protection: Mod.D 





angular to subangular, /|9-22-16-20 


| medium dense, dry, very pale brown, 10yr 7/4 (sw) 


SAND, poorly graded, 25-35% fines, nonplastic, medium dense, |22-28-21-22 


dry, 5.7' white quartz rock(.1" thick), 


Sy 6/2 


Light olive gray, 
(sm) 


SANDY SILT, poorly graded, 40-50% fines, nonplastic, saturated, |10-17-15-12 


medium dense, olive gray, 5y 5/2 


KKH KKK KH KEK KEK KEK KH KK KE KKK KKK KKK EE KEK KEE KKK EK EEK KK EEK KEKE KEKE KKK EEKKKKKK KKK KEKE 


(sm) till 





ABB Environmental Services, Inc. 





SO.TL BORING LOG 


[etients nec Project mo. 7055-10 wit Sie XJM-93-03X 
| Contractor: New Hampshire Boring Completed: 8-5-93 . | Method: HSA 


| Logged By : P.Bolmer Checked by: J. Snowden Groundwater Below Ground: 10.7' 


PID 
srt-nocx pescterio mam) comes 


SANDY SILT, poorly graded, 40-50% fines, slightly plastic, | 
saturated, dense to very dense, olive gray, Sy 5/2 (sm) till|100/.4 



















Casing Size: 4.25" 

















(ft) 








ABB Environmental Services, Inc. 
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ae Ses | Study Area: 4/3 - 


Client: USATHAMA Patton red eG 


















Date Stared: _ 


Contractor: py He | Competed: &- ({G:> 
| Method: HQ cosre, | Casing Size: / P| Meter: Te 5 fo . 





Ground Elev.: 


Logged by: ! 
Screen: /O (It.) 


Soil Drilled: O.°7 ; Total Depth: ] 2 
YW Below Ground: 5. 3 


Checked by: SC > | 
| Material: S40 AC Page _) of: > 


Riser: 7.8 (ft.) | Diam: 7-0 (10) 
































SAMPLE NUMBER 


CLP/SCREENING 
| | 


RECOVERY 
PID (epm) 





SOIL/YROCK DESCRI:’TION 





BLOWS/6-IN. COMMENTS 


 bedvock_ A 0-7’ 


Phy o lve hae A Ne den che. 


Qk y lt be 6 lve acy } 
| ees fame Gey comgonbt | 


Wo Na | Ly Kochi or oe 








dL, qeuy ptghanitee, 
mts Ss 
eu. Steines Ede" ‘<a ame 


a silt, agers Loee. 


<— 


—ABB Environmental Services, Inc. 


9205007D 


” Study Area: 13)” | 
Boring No.: xy 2 ~ 64 | 
Protection: Mac\y eecY 


Completed: (C> > 92 







SOIL BORING LOG 
Client: USATHAMA _ 











ProjectNo. “ASS 5-f0 







PI Meter—t= S Fe a 
Ground Elev.: a | TotalDepth: =] 5) | 
Toa [resto TE teton eins 3 
















SAMPLE NUMBER 
SAMPLE DEPTH 
CLP/SCREENING 


PID (ppm) 





BLOWS/6-IN. COMMENTS 








RECOVERY 


SOIL/AOCK DESCRI:’TION 
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3. ~ 1305 ere Mersey Stern j 


exidized silt to og | 
@ ro -20°, AQD> 53% 4 











Boe OM Py 


ABB Environmental.Services, Inc. 


92050070 









Study Area: SA-43 





SOI1LL BORITIAWG L 


G 

Boring No.: G3K-92-01X 
Contractor: Soil Exploration: Method: 
Ground Elev: Soil Drilled: 7.0! Casing Size: 4.25" 
Grounchuater Below Grounds: 4.9" §G& tneide aucere 


DEPTH|SAMPLE|SAMPLE| PEN. | PID 
(FT) |NUMBER|DEPTH 


) | (ppm) * SOIL-ROCK DESCRIPTION BLOWS\6-IN. 























Drilled without sampling from 0 to 5.0 feet. 


1 
2 
3 
. 4 Encountered 
groundwater 
at 4.9' 6GSs 
inside augers 
5 


SILT, 20-25% sand, 20-30% gravel, nonplastic, gravel is angular | 
5.6 pieces of shale, very stiff becomes softer near bottom of sample| 20-17-23-8 
, gray ( 7.5YR 4/10 ), moist to wet. (ML) 





ee 


Bottom of boring = 7.0' BGS. No refusal. 


10 | 


11 





12 


13 


14 


: 





15 | 


ABB Environmental Services, Inc. 
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|2) Gass zoze 


| Method: HSA /asing 














SOIL BORING LOG 











"Protection: MOD. BD 
Completed: jj— ) -gGt 
Pi Meter: TESROR 


Total Depth: 1G. | Een } 
Y Below Ground: ¢. 7° 
| f: - | 


| Project No. 7053-J4 


Client: USATHAMA _ : 
Contractor: D.L. MAHER | Date Started: 10-31-44 
| Casing Size: 44 “ID HSA/ G"' 















iD Se] Casiy f 










NEToN | Checked by: 
Riser: 5, ] (ft. 
















































|_ MatenialsSch, 4d PYC 
7 
i - Ag EX 
e m a = = = 
ad = o elt = — 2 & 
— wow X¢ ad a = 
Es z= 24S 6 ail ro) > 
ae oe go - 4 
a Sant « SOIL/ROCK DESCRIPTION BLOWS-IN. FS a 
OC 7 = >_o 5 ALT td —— - 
10.5. SAND, WELLGRADED JO75ELT (0-262 AVE aE aeien. | 4 Y 
et SAND, 107e COARSE SAND, « lO7, GRAVEL, | i a a a A 
107. COBBLES > 250mm diam. MED. a a a 
| | DEMSE, DRY LIGHT BROWN. oe aes Re fa 
: = a i 
= 2 a 
Baas 
| = Sse eo 
5 |SAND, WELL GRADED, MEDIUM, < 18% SELF |}. | 
1 DJe FINE SAND, 107 CRSE.2AWD, joj, (wpeasAeait 1.) |. 
FINE-COARSE GRAVEL, ;0f. COBBLE 7 ES seeds 
goo mm, MED. DENSE, DAMP (FUEL A WY > 3 a a Ee DE Fy be 
: | | Ef) sls 
GREY; FUBLEDOR. i a ac (3) | 
a a ae ae ee = | 
: a a HF) = 
a: EY a Bess | 
| , — Lj tee 
| JO J, 10% FINE-COARSE SAND, J0%, Fame] ane. = 
|e Combs CRAVEL, 10-20% coBBLES>as | Peet] =) 
Inn, MED. DEWSE, SATURATED, LT.and, [T= 
STRONG FUEL ODER, a i ae ae <= 
ee ee 2 : | 
2S mee = e 
ce | 
1D SAME AS 5-3, STRONG FUELODOR. sri7-| RE SOV T= 
5 : 3 ae ae ee re es 
STONE IN TCPOE SPCCN(BEDRK?). 7 Es oe, 
AUGER REFUML AT IG‘ BGS, (a eek Ca a Pa 
G"ID CASING DRIVEN To 16.1 BCS, AND ———— 
HOLE CLEANED OUT W/ Se" TRITCNE ROWER sine 
BIT To 16.1’ BES, = a 
120 BoE = 16.1‘ BGS (oo: aR Ne Sl : 
eS = 
me a oe = 
eR ey a oe 
E === 
a | ; = 
PROPORTIONS (-) AMOUNT (+) ABBREVIATIONS 
Trace (tr) 0-10% { = fine gr = gray MS = Solit Spoon 
Litde (il) 10-20% m= medium bn=brown BW = Screened Auger 
Some (so) 20-35% c=mcoarse bik=black HP = Hydropunch 
and 35-50% 





ABB Environmental Services, Inc.- 
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Study Area: AGC 4477 


SOIL BORING LOG . | —_ __Boring No.:_x JM -77- 06x 

| . Protection: ACD. D 
Completed: /O- 2 
P| Meter: TE S50 B 

















I>) Oosizoz8 


Client: USATHAMA 
Contractor: D1. MHER ¥ 


Method: | SA | 












SoilDrited: 15.2 St | answaee 73 £5, | 


Logged by: AR PEHDER 


























| 2 (ft.) | Diam: 4” (1D) _ 4d Pic | Page of: 
izg = 
E Go w 2 rf eS 3 5 
= "e = > 
a 3 ET SOIL/ROCK DESCRIPTION 8 BLOWSGINN FS 5 my 
ee ee ee Ce ee re 
= GMD, WELL GRADED, BED TRAN OR Se Te Z2uei7vsl V7 
a Fe ciVe SAND. IO%e COARSE SAND IO%o ft _\.. P-_f _ aa 
P | SINE GRAVEL, < 10% MEDLUMAwDaARSE | [Tt 
3 CRAVEL , SBE coBBLES >4O mm, DRY, See ees SS 
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=i) iP TAN, oe a i eee 
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iC Te SILT, 20-30% FINE SVD i0-2c 7. MED Ch (y eerae Aca = 
| CCARSESANB < 10% FINE €RAVEL, < /O% = Bm 
xe MED peer GRAVEL, SATURATED, a aa acl i Fe 
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| ee te 
9,2'6.4'* 5 GREY St LTSTeME, SPecw a a FB fs |) 
sai @ 16‘BES, See ye 
“ ROLLERCONE BIT ADVACED To 17’ BGS fae st a es ES 
| fe C" CASTNG CoRTVEN To 1G’ BGS), SSS 
BOE =/7‘BG ed 
NCTE: THIS BORING os INTITTALLY ATTEMPH ae oe ee ae 
| ED jOFT. MERTHEAST OF CURRENT LOCATED, aes a ae 
20 iREFVSALON ROCK /BULDER), THE parm) [oti Tt 
- - ROUTED FROM 40 0’ (a Sa ES ee as 
BeRING WAS G DR FROM G'BGS [ ‘ae Soe i a 
ae ir a a 
‘i a a a 
=e eS ae 
SS ae = 
AS : mt 2 = 
Fi 
PROPORTIONS (-) AMOUNT (+) ABBREVIATIONS 
Trace (tr) 0-10% f = fine gr = gray MS = Solit Spoon 
Little (II) 10-20% m=medium bn=brown BW = Screened Auger 
Some (so) 20-35% c=coarse bik=black HP = Hydropunch 
and 35-50% 
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(>) Oosizoze 


Client: USATHAMA _ 
Contractor: ty... maddie | Date Started: 
Ground Elev.: 


Logged by: 77772 | : 


| Screen: |O (ft.) | Riser: ¢ 











- Material:S-h, YO PVC. “Page of: 


Aw Dermns Bes 
Sot JecFLeENce SAMPLE 



































































Be SoutctTt> Fam Zack E 
= o > SPoo vv (uA Css WO "LB ) — 
—> WwW Lu >» A < >» 5 
, = ww & wW - ore < 
WE = 2s z m2 r & _ 2 ae. & > 
§ 225 8 3 , : a: 
a on Oo f& a SOIL/ROCK DESCRIPTION 9 —s BLOWSVE-IN. = m7 
—. = = = ; = 7 = a= = i; = 
0O-O.5 - S17 OREAWiC SAND, ae a 
WELL ORADLO , KYL TO Re ~ cite me 
Sis Je /. Frets Toe poasz . DARK = 
% Boown Geaetess . | an ia nea 7, 
eS 1.Y'— Surr SAND, wee k++} 
GRADERS FINE | 19°20 Y, SH : 
Zmwris Gants pag mm Se fea 
4 MEDBwAT DE~Se CUNT Baoueed . naa = 
i 
es | es Fa ae a 
Fae = Sere Sars Srewkt =o oo 
Te Ass CF S47') 7) ivieke 
30 - ai 5 - O.5'= SANT  wice GRABCN | VET iz2 sey PEE 
3 - mo ae a a 
=< |“ FO AALS ms , 107 CoARSi , —_—_—_ me 2 
aS |S 4 Gravie £57 Zig, 10157 i ie oe a 2 
% ares Us “Bin sE , CBee poew | , —— . 
ne araeoee | Cee 
age Mice =F 
sil fucous ti Coon AT G Bes (a a rat SS Se 
| PREPARE TO Cen2ec. —-.——— ) 
se a a (ae, 
ROPER (Teh eee Sera Soe a Sa a « 
Fb See 
| =| > 
> ae meme EX 
== =e (3 
“ rt. 2 
To _ ives 
i a a 
ae ae ee i : cil 
a Sot eee 
BOE = J6.4 FT BES ta _i-P | | 
ee 
i 
/*¥ at (cae Rat Te a 
Vs a ee a] 
aS == 
PROPORTIONS (-) AMOUNT (+) ABBREVIATIONS 
Trace (tr) 0-10% f = fine gr = gray MS = Split Spoon 
Litte (Il) 10-20% m=medium bn=brown BW = Screened Auger 
Some (so) 20-35% c=coarse bik=black HP = Hydropunch 
and 35-50% 
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| AmaIENT 


Pid 











ROCK CORING LOG 


/ 06912026 


| Drillers Name: 





| 
Bit type/size: 
| AO cCoce y 


Rock Description and 
Comments on Drilling 


Below GRD Sort. 
Rock Quality 
Description 


Sample No. & 
Recovery (feet) 


Penetratior/ 
Weathered 
Condition 


>} Depth (feet) 


Ks Mews FR t 

J = NATURAL — 7 ook 
Crea , por weathered , meto- Pehle 
si) kene, Seats meramer pho sed 


9 
= 


Fineto coarse, subangular rave ‘e. 
Fracture Chem approx, 11.3‘ te ILE; 
A pelific 
silBlone , slightly metamerp hosel 
nearly horiz. averte stringers , 
Crom 11.6 °+o WF’, 





Note; 

(R QD calculated UBile, whele coffe. 
sections > 0.34) — 
Borehole reomed —_ 16.4! Using 
5%" roller bit f— MW instolla: 
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Logged by: . PENDIETo | 














SOIL BORING LOG 















Project No. JO53 ~! 
=1+9 


Client. USATHAMA 

Contractor:[),l MAHER. 
/Mathod: HSA /Cas ina 
Ground Elev.: Mn 








Date Started: 
Casing Size: 















































“e. 
ie 
~ ” 
= _ 
— ++ LL 
aA + = 
a a g z= & 7% z 
r ad = ¥ 5 < 
= e2@ 8 45 e z 
a Ps & e Se SOIL/ROCK DESCRIPTION 3 — BLOWSV6-IN. r 
Ov °° | 0-0-1 = ORGAN EC SLIT, 10-£Clo Med. 10 -ENE | : 
SAWD, </07. GRAVEL, LOCSE, DRY, PLANT 
| RocTs, DARK BROWN 
2 57'-j.)' + SAKD, WELL GRADED, MEDIUM, 
I< ioF SELT 10% FINE SAND IO}, COARS 
102, FINE GRAVEL < s07,, CoBBLES ? 20mm 
jLooSE, PRY YestewlSH oRANG 
5 - | COBBLE (7), no REcovERY, | 
o-0.4'* SAME As si (0.7-], 1’) 
O4'= 1.55: SILT, SLIGHTLY PLASTIC, <(O7. 
|MeEDIOM SAND, “129, COARSE SAN D {pren | 
[EINE TO CCARSEGRAVEL, MED. D 
DAMP, GELVE GRAY, 
oa |ceBBLE IN sPoow TTP, No REcovE RY, 
cx | ae 
- | SAME ASS-3 (0.4 -1.5'), EXCEPT DENSE, 
MOIST, 
ao SAME AS 5-5, 
AUGER FEFUSAL AT 22' AGS. | = 
Copple OR BEDROCK FRAGMENT LN SPocW © 
Tar; SLLISTONE 
r BOE = 22.5' BGS 
PROPORTIONS (-) AMOUNT (+) ABBREVIATIONS 
Trace (tr) 0-10% ; { = fine gr = gray MS = Split Spoon 
Littie (Il) 10-20% m-=medium bn=brown BW = Screened Auger 
Some (so) 20-35% c=coase blk=black HP =Hydropunch 
and 35-50% 


— ABB Environmental Services, Inc. 





3 
= Ee 
3.5 





















_Study Area: 
Boring No.: AT P-¢ 
Protection: MO). 









SOIL BORING LOG 


Client: USATHAMA 
Contractor: 0... MAHEQ 1-2-9494 
i PiMeter TE 50 B 
Total Depth: 10, 5’ 


Logged by: R. PENDLETON] Checked by: YZ Below Ground: 9 
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Completed: 













STMELAR To S-3, EXCEPT ScmE PRACT - 
WRED SLLTSTICNE (BEDROCK DERTVED?) 
FRAGMENTS . 

AUGER REFUSAL Ar i6.5° Bos, 


Page of: j 
con 
c .é = 
: : ' £ 4 < » : 
‘Wd > 
= oa wn 
rg a & uo Ag =" s 8 : 
z= # £38 8 bE C + 3 § 

c. = 2 S x= al 4 = > AmMBr: 
a Ho Hato & Khe SOIL/ROCK DESCRIPTION 9 piowsein, = §& a |PproG 
SAND WELLGRADED, MEDLUM, 10% Sur SM) ale | 

[OZ FINE SAND, 10% “CEARSESOAWD, 105. ' see |) 
FINEGRAVEL, IC%, MED. AND ARSE , (Med . 
GRAVEL, MED. DENSE, DRY, LTE nr? prcig - Wind 
SAME ASS 1, EACEPT «/07, SDiT, </O% p 
COBRLES 725 mm, DENG KY. DENSE, ; 
a (Strats 
= wird 
{-4 
= | (Stren 
SELT, MOW PLASTIC IC -203, FEWESAND ind) 
104, MEV. SAW 10fe LOARSESAND AWD = 
| PTAE GRAVEL, 10% MEO AND CcAg SE =| . 
GRAVEL, «1 EF CCOBBLES >ASmmM, MED. . Po 4 
| DENSE, SATURATED, STRoNG FUEL ODOR, | =| (53 
MC APPARENT STATS NING = Stray 
i= wird) 





PROPORTIONS _(-) AMOUNT (+) ABBREVIATIONS 





Trace (tr) 0-10% { = fine gr = gray MS = Split Spoon 
Litte (1!) 10-20% mamedium bn=brown BW = Screened Auger 
Some (so) 20-35% c=coarse bik=biack HP =Hydropunch 

and 35-50% 
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SOIL BORING LOG 


1 Client: USATHAMA 





Contractor: Dt. iy 





dee 
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c 8 

— i 
— 
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Lu < 

o on 

| oa? 


PROPORTIONS 
Trace (tr) 

Lutte (Il) 

Some (so) 

and 





ji— wy 










SAND, WELL GRABED, MEDIUM, <10%¢ SitT 


“| FINE G RAV Et, 107. MED. GRAVE Lf 


lope, NO APPAREMT STAINENE , 


| SwAIE AS S-3 EXCE PT FRENT FUE’ ODER. 


| Boe =F) FEET BGS. 


Completed: })-2-4 ce 


















ae 
Le 
wv) > 
oF 
< S : 
= chs 
SOIL/ROCK DESCRIPTION OS BLOWSvé-IN. 2 til 
0-65 :ASPRACT ; a Se SSS SS 
ves |S iz5) | 






ICio FINE SAND, 105, CCHRSE SAND, iO] 
BRINE GRAVE’ , Itc MED. AND CCAPSEG AAVE 
MED.DENSE, DRY TAA! 






SAME AS S-1 EXCEPT Joo, SILT AMD < 105, 
COBBLES > Lomm, | 







j 
q q 
| re | 
: 
_| 
| i 
= a a ® ® 
.= % Se ee ae 


+ 
i 
| 
| 
e 
a 





SILT, SéIGH7LY PLASTIC , |O-20% FEWE | 
SAND, 10% MED Awd COARSE SAND, 10% 














Veer] 7 | WELL DATA 
© at 








iOJ, COARSE GRAVEL, MED DENSE, SAT- 
“URATED, GREENIS H GRAY, STROM f: FUEL 






= 















) i 
| 
= 
# 


i: 





AUG ERS ADVANCED. To 171° BGs 














(-) AMOUNT (+) ABBREVIATIONS 


0-10% f = fine gr = gray MS = Solit Spoon 
10-20% m=medium bn=brown BW = Screened Auger 
20-35% c=coarse bik=black HP =Hydropunch 
35-50% 
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PID ppm 





e)imps(e)ran rem hele piudy Ares: OC Ag 
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| Client: USATHAMA | Project No. 2. 7053 -/(4 
Contractor. D. BHER . 






YY Below Ground: ¢ ‘ A 




































~ pe: 
£ ra 
c Ne 2 <3 8 
co ap al = 7 
ra aE SOIL/ROCK DESCRIPTION QS BLOWSé-IN. = = a 
Oo SAND, PoerLY GRADED, FLNE, 2C), S2T om 
<'/O% MED. AND COARSE SAND, /0% a a a 
CCARSE GRAVEL, éCOSE, DRY, LIGHT BS eae 
Sprewn. ———s 
60.5 t DARK BRA CRE. SILT, Aec7s) a a a al Ge 
Sess == A D 
| i haa a 
5 5! ISAND MEDIUM, WELLG RADED, <i0% SILT, Weveiulaa | x 
| IC}, FINESAWD) , /0-2C7, COARSE SAND. Ch 
4, 2 /CIo FLNEERAVEL, COBBLE 75mm IN 2 
si Se Se el 
| DIAMETER , LecSE, DRY GREEMLSr GRAY = a 
il ae Bb 
a a a i 
| ae a ee 
) ee DM 2 
[O.p'-O.5°: SLLT, Se- PLASTIC, (0-20 FHA) 1 TT WW 
Wea ISAM. 10% MED. SAND. 410% COARSE a 
| SAND, <I1C% FINE Tt MED.( AAVEL, -———_+ ™ 
DEN3E, SATURATED, OLTVE, a a a = ZB 
WE A iy 
| | a ae ae ee 
a a a Se 
15 SILT, Dé. PLASTIC, AC-FO7, -INE SAND, ro iapeiuil | wr 
)C7o MED. SAND 410% CCARSESAND «ich | a ie Fake 
TENE To COARSE GRAVEL, MED.DEWSE, | [L111] 
ISATURATE D, OLLVZ6-RAY, SAND AND caMveL D 
| PRIMARILY COMPOSED GF ANGULAR TO 
IA BANEULAR SILTSTCNE (PROBABLY BED 4 
ERR OREN), Sa 
i a ai 
i ee ee 
Ac pre |SAME ASS-4, EXCEPT DENSE. Gage es — gB 
hi = a ee el 
a 
a ee fa at i] 
he ee a 
| or: a Sa [ae] ee 
25 Ll —_—_ 
PROPORTIONS (-]) AMOUNT (+) ABBREVIATIONS 
Trace (tr) 0-10% { = fine gr = gray MS = Split Spoon 
- Litte (Il) 10-20% m=medium bn=brown = &8W = Screened Auger 
“= Some (so) 20-35% c=coarse blk=black HP = Hydropuncn 
and 35-50% 
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Study Area: Acc 43 5 
_ Boring No.: xJP-44-c5A,B 
_ Protection: —_———ae 
Completed: Hi-4-49y 

P| Meter: 7E SEC RB 
Total Depth: S8- ss 
YZ Below Ground: & ‘ja’ 












SOIL BORING LOG 

Client: USATHAMA __ 
Contractor ) -.ma 

| Method: HSA 
Ground Elev.: 


Logged by: R. Pe AETON 


la) Goss 2026 
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Screen: V/A (ft.) | Riser:4/A (ft) Page _@& SS 
ion 
A 
[a = EE 
e zgui@ ee Z s 3 = 
= ww Ss uw VE S S b= 
= eg 2 348 : 7, 8 & 
=. ll = i Ld 
a < Se wae SOIL/ROCK DESCRIPTION O BLOWSGIN. = = re 
5  |SAmE AS S-4 EXCEPT y. DENSE, STLTSICNE| (US LEOI9D £6 
D |cc BALE (0.5'-¢:6') Eomm diam, a 
; ait tt 
it Fe 
Sr S| 
= SS SSS as 
rao | 
, ISTMILAR TC 5-G. a oo oe i 
| good «| 
40 D MD 3 | N 
pe | 
= ar a | 
35 GRAY SLiTSTONE COBBLE (OR BEDROCK 7) IW “ems oO} tC 
$PocW TEP QuART2 BANDSAPPROX. 2mm) [i | | | 
THICK, SCME PYRITE FLAKES, DRY, | foie ta 
| Siew DATLEENG (APPROM. 5 MEK/FT) + le | 
| =RcM 33°7¢35' a eT ee re | | 
| ee ee ee 
! E LW | 
| Pe) ae | 
"10 SIMILAR TO 5-7, Vv, DENSE, SME ML) ade 72S | = 
| |sTursnwée CCBBLES > SCmm, SL. | 
PLASTIC | Som | 
| PSS etic 
| a = = 
es i i Se 
a i 
| EE 
WS - SIMILAR Te 5-4, ela elec | 
a a ao a 
i ee — | 
a a a 
Ra my 
ed 
1/50 , , 
PROPORTIONS _ (-) AMOUNT (+) ABBREVIATIONS 
Trace (tr) 0-10% f = fine gr = gray MS = Split Spoon 
. Litde (II) 10-20% m=medium bn=brown BW = Screened Auger 
= Some (so) 20-35% c=coarse bik=black HP = Hydropunch 
and 35-50% 
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SOIL BORING LOG 







Client: USATHAMA Project & is 
Contractor: [).) . MAHER | Date Started: n-3~ 14 
| Method: -/S/- 

















Soil Drilled: 58. 


R PEWDLETON | Checked by: 
JA (ft.) | Riser: M/A (ft) 








a 

_— 3 
< > 
= Q % 
s 2 & 
+ & § 
Wu rs pe 
= - w 


DEPTH (FT) 
SOIL CLASS 


BLOWS/6-IN, 


| SAMPLE NUMBER 


| SAMPLE DEPTH 
HEADSPACE peer) 


SOIL/ROCK DESCRIPTION 


| SIMELAR TOS-/0. 










ee — fs 
= SS ay es 


D BeeLe TNSPeow (oO! 0-2'), | 
i 


AUGER REFUSALAT 58.5 BGS. 

SILTSTONE, GRAY, ANGULAR, FRACTURED. oo 

BoE = $8.7 f<e+ BGS = 

is | BUREHOLE GRCUTED T GROUND 
| SURFACE . 





PROPORTIONS (-) AMOUNT (+) ABBREVIATIONS 

Trace (tr) 0-10% f = fine gr = gray MS = Split Spoon 
Litte (I!) 10-20% mamedium bn=brown BW = Screened Auger 
Some (so) 20-35% c=coarse blkk=black HP = Hydropunch 

and 35-50% 


ABB Environmental Services, Inc. 


AMBTIE 
PLD Cee 


ATEC ENVIRONMENTAL ; GROUND WATER MONITORING WELL 
VW CONSULTANTS = BORING/INSTALLATION LOG 
A44E 0} 
LOG OF BORING/WELL: mw. -/, 1 
UST Pee wz 
By I44b 
-PROJECT NAME: Ft Devens - : FOREMAN: “14TT BovEwzi 
PROJECT NUMBER: 37.07 4s INSPECTOR: J. witt 
PROJECT LOCATION: usr* ss \i2 DATE: fo-j-92z 
BORING LOCATION: 1d. 24d, 


““i— Length of Casing Above 
Surface Elevation _Fius x 


—«{— Length of Riser Above 
Surface Elevation 2." B£40W eeane 
FY" “SE Surface Elevation “GRADE 
fe —~— Typa/Thickness 
35 of Surface Seal 
—<— [D/1ype of r 
Protect Casing 6&- 









/ 
4.0 - CONLEErE 


Petie oer 
12.D PPM - 
| ~— Diameter of 


i 
Borehole 0.02 ‘ 







So se Cisy = jan’ 
glans daca, arma | ~““t— Type of Backfill 


Icensso* Very Dense 


Be yk 4. 


—““E— Depth/Type 
Bottom Seal BENTONITE 


—E— Depth Top f 
of Screen d« Wb 










a at elt i ‘i 6 ghee 3 
ae a oP ee ” 
pre i adele sed to 


: va 
f| —M&— ID/OD/Type__ 2 
Ss Screen =Vve - 10 -StOTE 


EEE 


2) ~S— Type Backfill _ 
ie @Screen 7/4/64 


UMMA 


2 —~€— DepthBottom , 
s ofScreen /45 8.6. 


= : el eT ee A Peta! eer ns of epee a ett Pty gat " i = = 


hie 
apenas eee rt 
spuSe neat 


ae 

eee) —— Type of Backfill ye 
bs ae ATAS 
rie © arity Below Screen Ve ¥ r 

















| CéAaasE: snd /CRAvEL 


ATEC ENVIRONMENTAL 
WY CONSULTANTS 


-PROJECTNAME: FT SevENS - 
PROJECT NUMBER: 37.07.4351 
PROJECT LOCATION: usq* ss 112 - Loe 27UYE 


BORINGLOCATION: 28 cia qian punt 






COARSE 2A 


| GoLoe: 





bMee Oe. - STAKES | 


| COmneig Ts 





“t2v¥ Looicl 


MOTELS: STew, PETRO, 
obve, 


Pio. $6.0 PP, 





Cort)okh* = G@er 
COnHnAaT: MED DEE 


NMOSTES! SiuienT Petes 
oon 


CD; 60.0 Prem | 
Fine sant [sre T 
Colon’ GkEY- Brue 
| Comsat sy i Eoium Obese 
WIOTNES! S thon PETLO 
otor 


Pid: 100,60 PPwy 





















GROUND WATER MONITORING WELL 
BORING/INSTALLATION LOG | 
6 

LOG OF BORING/WELL: Aud e- . 2 

PST Ss, st? 

BLOG 2444 
FOREMAN: AIWTT BovEev21 —-cEo séfecd 
INSPECTOR: C TROWBLY 
DATE: 10-\-97 


—“i— Length of Casing Above 
Surface Elevation -44«s 


—“i— Length of Riser Above — 
| Surface Elevation 3" AG. 


““i- Surface Elevation _(oeaoe) 
<< Type/Thickness 
: of Surface Seal_ 4.0 Cowceere 
—— [D/Type of 
Protect. Casing 6.2 
| ~— Depth Bottom 
of Casing 6.6 


——™— ([D/OD/ ee 
Type Riser__ aie 





pve 


| ~— Diameter of a 
Borehole Oo 


“| —«i— Type of Backfill 
| @ Riser S)4 /CA 


; De s. 0 5.6. 
: Bottom Sea BEN TONITE 


| —&— Depth Top 


ofScwen 5:9 #: 


wa Screen_ eve OS FOT =< 3sEeoT 


= | —— Type Backiil 


@Screen S'ricAd 


ee —“— Depth Bottom / 
es of Screen {S+e 


“| —i— Type of Backfill 
f Below Screen 774/44 


ATEC ENVIRONMENTAL GROUND WATER MONITORING WELL 


WY CONSULTANTS — BORING/INSTALLATION LOG 
2HYE-63 
LOG OF BORING/WELL: Mw -3. 
-PROJECTNAME: FT bEVEWS : FOREMAN: MATT Goevéwzt GéEoSe4red 
PROJECT NUMBER: 27.07 ae INSPECTOR: C.1rtomBey 
PROJECT LOCATION: ust" ss; 02 DATE: (-\-42 


BORING LOCATION: °S™ 246 


SEF iStaceuttioy PLAAS 


— = ———— | —- “Length of Casing Above 
ER) Be | -_ Surface Elevation Giase Fuash wi | 
| : } ——-—— | —“i—- Length of Riser Above 


wid i 
CBR: 8 Surface Elevation 6" ase. 
A 














|} Covcon’ SARK GREY 





—€- Surface Elevation (Gea de) 


““i— Type/Thickness 
of Surface Seal = \-9 = CONCRT, 


—— [D/Type of 
Protect. Casing _6.. 


—— Depth Bottom é 






| Cones t*. pE@y Lvoté 






MOTES: SlLisnT PETeo 
one 








PID. Zoo PPM 






CoARSE S4md + GRAVEL 














Colon: many 


ConmisT: MED. NESE 






NOTES ! siibntT PET Ro. 
pak 






—— Diameter of 


7 Borehole _-—s 3.0 








| ?onese Same eir 7 


| =" | 
C6L0g *- Clty / de. BoewyJ| Gq! - ‘we Type of Backfill 


@ Riser Ss:ititca 


"ht ee ee eh 


CoOasisy7 : MED, bEWSE 


+ 






TAS TESISirbAT PEO. 
7 Chok 


+ 





| —~&— Depth/Type 6" ax 


. B En Teni TE 



















rat: Zoo di Bottom Seal 
Sit Leviay A, 4 
Coto: Getx] Buus ‘e:] ““&— Depth Top / 
| CONSIST: \EeY S16 ee of Screen = = 
NOTES Stems PERO. | 3. a5 ' 
| ii ¢ | —€— 1D/0D/MType__ 2°" _ 
Pid! 150.0 PPr - agg a a 
SLAN: SEET Neeser | tat seeet mw ee 
CMOL- AREY | BLE oa | ~<— —“— Type Backfill 
Conbe7 - VERY HAW ve @Screen Steed 





Apia «. 
beset ts 
pees 





PIDs 130.0 PPm 
sa Sn : —t— Depth Bottom / 
= of Screen ig 


—@— Type of Backfill 


Below Screen__WATVE 











ATEC ENVIRONMENTAL GROUND WATER MONITORING WELL 
WY CONSULTANTS _ BORING/INSTALLATION LOG _ 
| 3 aE 
LOG OF BORING/WELL: “w-+# . 
ust? 55 sr 





Bedé 12446 
“-PROJECTNAME: Fr DEVENS - "  POREMAN: M477 BovEw21 - 626 0-£EARCH 
PROJECT NUMBER: 27.07. 451 INSPECTOR: 2. 7@0/781 9 
PROJECT LOCATION: ust * 55 112 DATE: /o-2-492 


BORING LOCATION: Bike 2murud 
SEE \jws7T4_. PLAN 


| , : —*— Length of Casing Above 
SOW/ROCK DESCRIPTION SPT. || Surface Elevation Fius4 
! —— _|_Feer_ — — | —“— Length of Riser Above _ 
| | Surface Elevation 2" 6.6 


i ““§- Surlace Elevation (F240£ ) 


na —«— Type/Thickness 






Fie SArd - 
Coors BLACK 
|} OROR*s PyonNe 








| COMSIST; JER Lose f. 0’ eonce.: 








I Low 4 z of Surface Seal 
ID; N& O- — 4 (O/T 
——_— ype of r 
| Protect. Casing 6-0 
Fwe SAvh/ GRAVEL . ea atom 4,2 2&. 
= ‘ : 
Corog:- Ar. Rey <— ID/0D/ vt 
OACR+ PONE Type Riser eve 
ie | CONST: AES, DEaxe tiecmianst 
| e+ “| —&— Diameter o a 
Pips NA -6 | Borehole 8.0 


—~<— Type of Backfill 
| | BP oie @ Riser S/LIEA 
— $440 Sizer ey as — Goll | 

Finé Sane] SiLT -QrAy 
COLoL: bdo - OLEY 


Thdes Ann 


{1% DeptType “2° an 
S Bottom Seal BEw Toa TE 


O onkis7. 3 MED SENSE 4 


—“— Depth Top 
mbt VB 3 


f 
-O 6,6¢. 
of Screen #2 


F = 4 rl 
ek) ~— ID/OD/T ype. 4° — 
. Anis (61.7. Cea & 4 Soreen_ PvE - £0-52.07 
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APPENDIX B 


INTRODUCTION 


The purpose of this appendix is to describe the geophysical surveys which took place 
at Fort Devens for two historic gas station sites (43G and 43J), both of which are 
located in the Main Post. The purpose for these investigations was to 


° search for and accurately locate abandoned USTs and associated 
piping; and 
° clear underground utilities for tank excavation and soil borings. 


Several geophysical techniques were employed during this field effort. These include 
ground penetrating radar, metal detector, and magnetometry. 


SCHEDULE 

The geophysical survey took place between April 27 and May 21, 1992. 
PERSONNEL 

The following ABB-ES personnel participated in the geophysical survey: 


e R. Allen (Sr. Geophysicist) 
° D. Lovejoy 


SURVEY CONTROL 


All surveys were conducted in a general reconnaissance mode (no formal survey grid 
except as noted in the following discussions for each site) in an area of approximately 
one acre around each station. Any USTs which were located were accurately marked 
in the field in anticipation of subsequent excavation efforts. At any site where tanks 
are believed to remain in place but cannot be located by geophysical techniques 
within approximately 120 feet (the approximate radius of a 1-acre area) of their 
suspected locations, it will be assumed that they were previously removed. 
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FIELD PROCEDURES 


A total of 14 sites were investigated under this survey. Only two will be reported in 
this Appendix, Sites 43G and 43J, (Figure 1). Other sites described in the work plan 
were eliminated due to information which was discovered after the work plan was 
prepared. 


ABB-ES established survey traverse lines in the field considering available data on 
tank, piping, and former pump island locations and access limitations. A metal 
detector (MD) screening of the site in the assumed location of the USTs was 
performed initially at each site. This was followed by GPR profiling of MD 
anomalies. This methodology often permitted the location and subsequent mapping 
of a UST in a very efficient manner. If the GPR data did not indicate the presence 
of a UST or associated piping at a MD anomaly, a magnetometer survey was 
initiated on a 10- by 10-foot grid over an area centered on the presumed location of 
the UST provide additional assurance that the UST had not been inadvertently 
overlooked. Any magnetic anomalies were then investigated with GPR. 


The locations for soil borings were cleared with GPR and marked in the field. 
METAL DETECTOR SURVEY 


Metal detection techniques are often used in hazardous waste and related studies to 
map the edges of trenches where hazardous materials may have been disposed in 
drums or other metallic containers, to trace underground utilities, to locate buried 
tanks, and to quickly screen large sites where metallic deposits are known or 
suspected. Once a general site screening has been performed, investigators are in 
a better position to formulate a strategy for additional exploration techniques, as 
appropriate. 


A metal detector responds to the electrical conductivity of metal targets. The 
conductivity of such targets usually contrasts sharply with that of the medium 
surrounding them (air or soil). Although there are many different types and 
configurations of metal detectors, all of them consist of a transmitter and receiver. 
The transmitter creates an alternating (primary) magnetic field about the transmitter 
coil which is balanced, or nulled, in the receiver coil to cancel the effect of the 
primary field in the transmitter. When the transmitter is in the vicinity of a metal 
object, eddy currents are induced to flow in that object by the primary field 
generated by the transmitter. These eddy currents produce a secondary magnetic 
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field which interacts with the primary field upsetting the existing balance (null) 
condition resulting in an output, normally to a meter or audio signal, or both. 


At each of the historic gas station sites, the metal detector was used during the initial 
survey to confirm that the site is not underlain by large amounts of metallic debris. 


GROUND PENETRATING RADAR auacineis 


The GPR technique uses high frequency tailio waves to determine the presence of 
subsurface objects and structures. Energy is radiated downward into the subsurface 
from an antenna that is pulled slowly across the ground at speeds varying from about 
0.25 to 5 mph, depending on the amount of detail desired and the nature of the 
target. The radio wave energy is reflected from surfaces where there is a contrast 
in the electrical properties of subsurface materials. These surfaces may be naturally 
occurring geologic horizons (e.g., soil layers, changes in moisture content, voids and 
fractures in bedrock) or manmade (e.g., buried utilities, tanks, drums). The reflected 
energy is processed and displayed as a continuous strip chart recording of distance 
versus time (where time can be thought of as proportional to depth). The depth of 
penetration of a GPR system is highly site-specific, and depends on the soil types at 
the site (clean sands are best), moisture conditions (dry is best), and the frequency 
of the antenna (the lower the frequency, the deeper the penetration, and the less the 
resolution capability). 


Typical applications for GPR include delineating the boundaries of buried hazardous 
waste materials and the perimeters of abandoned landfills; finding steel 
reinforcement bars and voids in concrete structures; and locating and mapping 
underground storage tanks and other buried utilities. 


MAGNETOMETER SURVEY 


Magnetometers are used routinely for locating repositories of buried (drummed) 
wastes. Locating and quantifying these materials is essential to any remediation 
effort, and magnetometer surveys can provide an extra measure of safety to those 
personnel involved in the clean-up activities. 


The earth’s magnetic field is modified locally by both naturally occurring and 
manmade magnetic materials. The total field of the earth has a value which varies 
from approximately 30,000 to 60,000 gammas, depending on location: the total field 
value is approximately 30,000 gammas at the equator and 60,000 gammas at the 
poles. One can obtain the absolute value of the total earth’s field intensity to an 
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accuracy of 1 gamma or better. In the field, the operator should be aware of sources 
of high magnetic gradients such as would be caused by power lines, buildings, and 
any large iron or steel objects. If a total field survey is being conducted, base station 
readings should be taken frequently (every 30 minutes to 1 hour) to provide a check 
on any diurnal variations and magnetic storms that may occur during a survey. 
Typically, diurnal variations will not exceed a few tens of gammas. 


Vertical gradient measurements involve the simultaneous acquisition by two sensors 
of two values of the total field. For this study, an EDA Omniplus Vertical 
Gradiometer was used. The sensors are mounted on a staff that is held vertically 
during a measurement. A known distance (in this case % meter) separates the 
sensors on the staff. The upper sensor is 8 feet above the ground when a 
measurement is taken. This instrument records all data in an internal memory which 
can be transferred in the field to a personal computer for evaluation and data 
processing. The vertical gradient value is derived by obtaining the difference 
between the total field values of the lower and upper sensors divided by the distance 
between them. 


Vertical gradient measurements are more sensitive to the presence of near-surface 
metal objects than total field values alone and are not subject to diurnal magnetic 
variations because any variation affects the two sensors on the magnetometer sensor 
staff equally. 


RESULTS 


The results are discussed site by site below. One UST was mapped during this 
investigation, and plans have already been implemented to excavate this structure 
and remediate the soil surrounding the tank as necessary. 


Site 43G. Located off Queenstown Street near Building T-2009, a GPR survey was 
completed with traverses separated by 3 feet (Figure 2). This work did not identify 
a UST. A magnetometer survey was not feasible due to the presence of a chain link 
fence, two dumpsters, a metal storage building, and several vehicles. 


Site 43J. A UST was identified and marked by a MD/GPR survey in front of two 
hazardous waste storage buildings near Building T-2446 across Patton Street from a 
cemetery (Figure 3). 
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TABLE 1. 
DAILY LOG OF FIELD ACTIVITIES 


DATE ACTIVITY 


Monday Mobilize crew (2) from Portland, ME to Ft. Devens, MA; proceed to 

04-27-92 Moore Army Airfield, brief site walk. Objective: locate 2 25,000 gallon 
UST’s under field, associated fill lines. Lay out magnetic grid, start 
magnetic survey a.m. GPR survey p.m. at east end of SA 50 near top of 
slope 150 to 200 feet west of tank car unloading station; GPR profiling 
also at south end of site near aircraft fueling pit boxes; also GPR in 
central portion of mag grid - appears to be an excavation near where 
tanks were supposed to have been. Lay out additional magnetic grid 100 
ft north and west of a.m. magnetic survey. 


Tuesday Additional magnetic survey at Moore Army Airfield. Complete grid laid 
04-28-92 out day before. 
Proceed to SA 43Q, soccer field. Use metal detector for quick 
reconnaissance screening; located several MD anomalies, ran GPR over 
them. Set up magnetic grid over much of site. Started magnetic survey 
p.m. Initial results - no UST’. 





Proceed to SA 43R (adjacent to and northeast of SA 43Q). Lay out 
magnetic grid and complete magnetic survey. Appears to be possible old 
building foundation/UST near SE corner of field. 


Proceed to SA 43B, two GPR traverses over old concrete foundation - 
appears to be an excavation, no UST. 


Site walk to SA 43C, fuel dispensing unit. 
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Wednesday 
04-29-92 


Thursday 
04-30-92 


WO039S45APP 


Arrive SA 43R. Lay out GPR grid in SE corner of grid where large 
magnetic anomaly mapped after data contoured. Appears to be a UST 
15 to 18 feet long (marked and flagged). 


Proceed to SA 43Q, soccer field. Extended magnetic grid 150 ft west of 
previous coverage. Finish-magnetic survey. 


Proceed to SA 43C. Located and mapped one tank between island and 
Building 3541. 


Proceed to SA 43B, lay out magnetic grid, finish magnetic survey, run 
GPR survey over magnetic anomaly - does not appear to be any UST 
here. 


Proceed to SA 43N. Locate tank with metal detector and map with 
GPR. Plan to do limited magnetic survey tomorrow. 


Arrive SA 43N. Lay out magnetic grid, finish magnetic survey, complete 
several GPR traverses to preclude possibility of additional tank. 


Proceed to SA 43Q, soccer field. Completed several GPR traverses with 
moderately high magnetic anomalies. No UST’s identified. 


Proceed to SA 43H, motor pool. Completed GPR survey (5-foot grid 
both directions. Located one target parallel to Building 602 - does not 
appear to be UST. 7 


Proceed to SA 43I near Building 603. Completed GPR survey, 3 foot 
grid, both directions, did not identify UST. 


Proceed to SA 43G near Building T-2009. Completed GPR survey, 3 
foot grid, both directions, did not identify UST. 


Proceed to SA 43S, near signal training area, lay out magnetic grid (will 
complete magnetic survey tomorrow). 
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Friday Complete magnetic survey at SA 43S. 
05-01-92 


Proceed to SA 43D. Mapped 2 UST’s (under cyclone fence near 
dumpster). 


Proceed to SA 43K. Mapped 1 UST adjacent to Building 2514. 


Monday Arrive at Base Landfill, lay out survey grid, start magnetic/EM31 survey 
05-04-92 (20 by 20-foot grid). 


Tuesday Continue magnetic/EM31 survey at Base Landfill. 
05-05-92 


Wednesday Continue magnetic/EM31 survey at Base Landfill. Complete survey in 
05-06-92 p.m. Lay out baseline with wooden stakes and orange flagging. 


Thursday R. Allen arrived at Base landfill in a.m. Met D. Pierce, J. Snowden, B. 

05-14-92 Rice. R. Allen mapped perimeter of landfill (based on magnetic/TC 
data) with pin flags. Marked four potential test pit locations with triple 
pink flags at (X=1100,Y =1140), (X=1100, Y = 1300), (X=1160, Y = 1470), 
and (X=930, Y = 1800). 


Tuesday R. Allen meet D. Pierce at SA 43J. Doug showed R. Allen SA 43J, 
05-19-92 SA 43A, Building T-1422 (for gate key to SA 43A). 





GPR survey at SA 43J, possible UST in front of hazardous waste storage 
buildings; mapped UST. 


Used Metal Detector at Sites 43C, 43R (near soccer field), 43N to test 
effectiveness of MD for screening for UST’s where GPR previously 
mapped UST’s - very effective. 


Arrive SA 43A, start MD screening. Railroad ballast near tracks very 
"metallic", no penetration with GPR either. Screened entire site with 
MD (traverses 3 to 5 feet apart). Mapped four MD anomalies, used 
magnetometer to check each anomaly, used GPR to check two 
anomalies where high mag gradients. No apparent UST’s based on 
GPR, but penetration limited; will do magnetic grid on one anomaly 
tomorrow. 
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Wednesday 
05-20-92 


Thursday 
05-21-92 


W0039545APP 


Arrived at SA 43E (bank parking lot) early a.m. Screened parking lot 
with MD, located an anomaly. Mapped UST in this location with GPR, 
marked axis of UST (near Building 2020). 


Returned to SA 43A. Lay out mag grid, complete 10-foot grid over 50 by 
100 area along Cook Street. Completed several GPR traverses with 120 
MHz antenna. No apparent UST. 


Arrived Building 3713. D. Pierce pointed out locations for borings -01X, 
-06X, -05X, -02X, -03X, -04X, and -07X. Will complete later. 


Arrived Moore Army Airfield to map a number of borings for Sites 
SA 30, SA 31, SA 47 and SA 50. Screened approximately 27 locations. 


Arrive Building 3713. Meet with Vin Rivard to obtain gate key to access 
maintenance yard. Cleared location for -04X. Then cleared -01X, -06X, 
-O5X, -03X, -07X, and -02X. Departed Ft. Devens at 1040. 
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02194-3031 Fax (617) 455-0522 


December 22, 1994 Our Project No B94074 
ABB-Environmental Services, Inc. 

P. O. Box 7050 

Portland, Maine 04112-7050 

Attention: John Snowden 

Gentlemen: 

In accordance with your Subcontract Agreement and Purchase Order No. NE434850G, 
Geophysics GPR International Inc. has conducted a seismic refraction survey at the historic gas 


station (AOC 43J), Ft. Devens, Massachusetts. 


This report contains the results of our findings, and is intended for the use of ABB-ES. 


Sincerely, 


GEOPHYSICS GPR INTERNATIONAL, INC. 


2 WU Vifticl, 


Lester M. Tyrala 
District Manager 
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1.0 


2.0 


3.0 


INTRODUCTION 


The Ft. Devens army base is located in Ayer situated at the western margin of the 
Metrowest area of Boston, Massachusetts. Most of the base area is located between state 
Routes 2 and the Nashua River (Fig. 1). 


Seismic refraction surveys were conducted during December 6-8, 1994 for ABB- 
Environmental Services, Inc. at the historic gas station site J (AOC 43J), which is now 
a military motorpool (Fig. 2). The objective of this geophysical survey was to define 
the bedrock surface. The area to be investigated by seismic refraction is generally 
flatlying and was free of obstructions during the time of our work. 


GEOLOGY AND SURFACE CONDITIONS 


The overburden consists of a loose fill of sand and gravel overlying a unconsolidated 
glacial debris and a medium dense till. Cultural disturbance has altered the natural 
topography and soil composition within the top few feet at and around the site. The 
bedrock consists of Paleozoic phyllite of the Merrimack tectonic belt. 


Outcrops of bedrock occur at the edge of the motorpool site, and the provided boring 
logs indicate that the bedrock was encountered at depths up to about 60 feet in the 
general motorpool site area. No naturally occurring wetlands are located within the 
investigated area. This information was taken from data provided by ABB- 
Environmental Services, Inc., test boring information, and observed site surficial 
conditions. 


METHODS OF INVESTIGATION 
3.1 Seismic Refraction Survey 


The seismic refraction survey is used to infer subsurface conditions on the basis of 
contrasting seismic wave velocities. Geologic information typically obtained from a well- 
planned and executed seismic refraction survey will include: depth and shape of bedrock 
surface, nature and competency of bedrock (degree of fracturing and alteration), nature 
of overburden, and depth to the water table in the overburden. 


The instrumentation involved in a seismic refraction survey consists of an energy source 
to generate seismic waves (typically a sledge hammer, percussive, and explosive), a line 
of geophones to detect the seismic energy, and a seismograph. The seismic refraction 
method relies on measuring the transit time of the wave that takes the shortest time to 
travel from the shotpoint to each geophone. The fastest seismic waves are the 
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compressional (P) or acoustic waves, where displaced particles oscillate in the direction 
of wave propagation. 


Figure 3 shows a simple geologic structure, where a layer with a velocity of V, overlies 
a second layer with a higher velocity, V,. At one end of the spread, energy is released 
at the shot point and the vibrations at each geophone are recorded. Seismic waves will 
travel via the direct path from the source to each of the geophones. Waves may also be 
refracted at some critical angle along the interface and travel at the higher velocity of V,. 


Energy is continually transmitted back to the surface as it travels along the interface. 
A time-distance graph may be constructed, plotting the first arrival transit times as a 
function of position along the seismic line. The first arrival at the closest geophones is 
the direct wave. At the critical or crossover distance, x,, the refracted wave which 
travels along the higher velocity layer overtakes the direct arrival. The inverse slope of 
a Straight line segment of the time-distance curve is equal to the velocity in that layer. 


Preliminary interpretation of the seismic refraction data was accomplished with the cross- 
over distance method. This method provides the depth to each interface beneath the 
shotpoints. The reciprocal method of L. V. Hawkins (also known as Hawkins' Method) 
was used to provide the detailed interpretation. Unlike the cross-over distance method, 
the reciprocal method allows the calculation of the depth to bedrock beneath each 
geophone. The concurrent use of both methods provides an important means of 
checking the validity of the interpretation. 


Two important limitations of the seismic refraction method must be kept in mind. First, 
layers of insufficient thickness and velocity contrast will not produce first arrivals at the 
surface. This is the "hidden layer" problem. For example, a thin layer of glacial till 
overlying bedrock might be such a hidden layer. The presence of a hidden layer will 
lead to calculated depths that are too shallow. Secondly, the seismic refraction method 
requires that the velocities of all layers increase with depth. A’ low velocity layer at 
depth is termed a "blind zone." Such layers will not yield first arrivals because critical 
refractions cannot occur. Computed depths will be greater than actual depths in this 
cas€. Fortunately, such velocity reversals are seldom encountered in shallow surveys. 


A geophone spacing for the gas station site was fixed at 15 and 20 feet, yielding a total 
spread lengths of 345 and 470 feet, respectively. Four separate spreads were performed 
with no overlap of geophones. A hammer and plate energy source was used for a 
portion of one spread, with percussive shots used for the rest of the work. The shots 
were placed in driven holes to a depth of three to four feet. Percussive charges, 12 
gauge shotgun shells and one or more double assemblies of electrically detonated 
percussive seismic charges, were employed depending on the quality of the record, 
thickness of the overburden, and distance to the farthest geophone. 
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Three to five energy (shotpoints) were performed for each spread of geophones. 
Shotpoints within the spread were located between geophones | and 2, 12 and 13, and 
23 and 24. These shotpoints provide information on the acoustic velocity of the 
overburden and depth to rock. In-line offset shots were fired beyond the end of each 
spread in the forward and reverse directions. The offset distance was such that the first 
energy to arrive at each geophone was refracted from the bedrock. Offset shotpoints 
provide detailed information on the topographic profile and velocity of the bedrock. 
Several offset shots were not performed due to obstructions, such as a propane tank and 
signal attenuation. 


Seismic profiles were conducted across four separate lines designated SL-1 through SL-4. 
Brush cutting was not required at this site. Differential elevations were surveyed after 
the seismic survey by Geophysics GPR. Our seismic line elevations were tied to the 
existing site borings; SL-1, 2, and 3 to MW-XJM-94-07X; and SL-4 to the monitoring 
well on that line. Since the well logs do not show elevations, we assigned a value of 
100 feet to the tied-in wells. 


DATA ACQUISITION 


4.1 Equipment 


A 24-channel EG&G Smartseis S24 digital seismograph was employed during this 
investigation. Amplification of the signals from the geophones is accomplished using 
integrated floating point technology, which allows maximum trace size throughout the 
record. Each seismogram is recorded digitally on the seismograph hard drive, 
transferred to floppy disk, and printed on-site. 


The major energy source was electrical percussion detonated by a shotbox. The shotbox 
delivered a 67.5 volt, 2 amp electric impulse via the blasting cable to each charge. 
When a shot is fired, an impulse from the shotbox is sent to the shot instant recording 
galvanometer which marks the zero time on the first trace of each seismogram. 


4.2 Survey Procedures 


The seismic refraction survey was conducted with a uniform geophone spacing of 15 and 
20 feet, yielding spread lengths of 345 and 460 feet, respectively, and required three 
days of field surveys. None of the spreads was contiguous; however, two of the spreads 
crossed each other (Fig. 2). Three to five shotpoints were used for each spread of 
geophones. 
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These shotpoints provide information on the acoustic velocity of the overburden and 
permit an estimate of the velocity and depth to rock. In-line offset shots were fired 
beyond the end of each spread in the forward and reverse directions. The offset distance 
was such that the first arrivals at each geophone were refracted from the bedrock. Offset 
shotpoints provide detailed information on the topographic profile and velocity of the 
bedrock. 


5.1 Seismic Refraction Survey 


Approximately 1,380 linear feet of seismic refraction profiling was accomplished along 
four lines during 3 days of field work. The refraction survey was performed at locations 
specified by the Scope of Work and the ABB-ES site representative. Information 
provided by the relevant site bore logs were integrated into the final geophysical 
interpretation. 


The results of the seismic refraction surveys are presented as cross-sections. One or two 
layers of glacial deposits were determined on each of the lines. The saturation of the 
overburden ranged from partially to fully saturated. The velocities of the bedrock are 
in distinct contrast to the overlying glacial materials. 


The typical velocities for sound, unweathered phyllite in southern New England range 
from 14,500 to 19,500 ft/s and for weathered phyllite range from 4,800 to 14,500 ft/s 
(below the saturated zone). The velocity values shown on the profiles with parentheses 
are estimated values due to such factors as the surface length of our refraction spreads 
or far shot positions. 


Seismic line SL-1 (southwest to northeast) shows zero to about 40 feet of partially 
saturated overburden, with depths to bedrock becoming progressively deeper to the 
northeast. The bedrock surface show slightly increasing uniform slope from outcrop to 
the end of the line. This profile shows bedrock with velocities (16,300 - 17,000 ft/s) 
indicative of sound unweathered rock. 


Seismic line SL-2 (southeast to northwest) shows zero to 28 feet of overburden overlying 
bedrock. The borelog information for MW-XJM-94-09X was correlated to this line, as 
was the crossover with seismic line SL-1. The thickness of overburden, less than five 
feet, increases only slightly northwest of the outcrop, and moderately, to about 30 feet, 
southeast of the outcrop. No intervals of fractured or very deeply weathered rock was 
seen along the spread. Bedrock velocities along this profile generally have a range of 
values from moderately low to high, indicative of possible fractured and/or weathered 
bedrock at the southeasterly end. Velocities ranging from 12,200 to 19,000 ft/s were 
measured across the line. 
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Seismic line SL-3 (northeast-southwest) shows a slightly irregular nearly horizontal 
bedrock surface overlain by 12 to 20 feet of partially to fully saturated overburden. 
Borelog information from boring MW-XJM-94-07X was correlated with this refraction 
line. The profile shows velocities indicative of sound phyllitic rock (15,000-17,500 ft/s). 


Seismic line SL-4 (south to north) is located at the bottom of hill from the motorpool 
site. The profile displays velocities indicative of sound bedrock (16,600 ft/s). The 
bedrock is overlain by a layer, 12 to 15 feet, of partially saturated materials. The 
bedrock surface is near horizontal. 


The quality of data collected during this seismic investigation is very good. Calculated 
depths to bedrock correlated within three feet between adjacent seismic spreads. The 
crossed-lines tied within three foot at its intersection. The seismic refraction method is 
typically assigned an accuracy of +3 feet for bedrock depths less than 30 feet. 


As previously explained in Methods of Investigation, the seismic refraction method is 


incapable of detecting thin layers lacking sufficient velocity contrast. The till layer was 
not seen in the refraction records. 


6.0 CONCLUSIONS 





The following information was derived from the results of the seismic refraction survey: 


© The surface of the bedrock could be distinguished on all of the refraction 
records. 


© The seismic refraction survey showed that the overburden at this site is 
unsaturated to fully saturated. The uppermost material has a velocity range of 
1,000 to 1,700 feet per second consisting of unsaturated to slightly saturated silty 
sand and sand, and an intermediate layer with a range of 2,900 to 5,000 feet per 
second consisting of partially to fully saturated materials similar to the uppermost 
layer. 


© The bedrock surface was shown to have moderately uniform slopes. The 
depth to bedrock ranges from zero to about 40 feet. 


© Moderately competent to sound bedrock was detected on all profiles. The 
velocities of most of the bedrock, 15,000 to 19,000 feet per second, are 
indicative of a sound phyllitic bedrock, which appears to be consistent with the 
provided boring logs. 


© One interval of moderately low velocity bedrock, 12,200 feet per second, was 
determined at the southeastern end of line SL-2. 
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MONITORING WELL AND PIEZOMETER CONSTRUCTION DIAGRAMS 
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MONITORING WELL CONSTRUCTION DIAGRAM 
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FORT DEVENS 
REMEDIAL INVESTIGATION REPORT 


ANALYTICAL DATA QUALITY REPORT 


D.1.0 INTRODUCTION 


Data quality evaluations for off-site laboratory data collected during the 1992 Site 
Investigation (SI), 1993 Supplemental Site Investigation (SSI), and 1994 Remedial 
Investigation (RI) for AOCs 43G, 43J, and 41 are presented in this Appendix. Soil, 
sediment, and groundwater samples were collected during the 1992 Fort Devens SI. 
The SSI field effort for AOCs 43G, 43J, and 41 at Fort Devens took place during the 
fall of 1993. Soil and groundwater sampling took place during the fall of 1993 and 
groundwater sampling during the winter of 1994. Soil and groundwater sampling for 
the Fort Devens RI occurred during the fall of 1994. Groundwater sampling also 
took place during the winter of 1995. 


Soil, sediment, and groundwater samples collected during the SI, SSI, and RI were 
analyzed in a USAEC performance demonstrated laboratory for Fort Devens Project 
Analyte List (PAL) analytes. Laboratory analyses for the PAL organics and 
inorganics are considered approximately equivalent to USEPA analytical support 
Level III quality data. 


Soil and groundwater samples were also analyzed in the field. Target analytes for 
this program are contained in Section 3.0. Field analytical quality control samples 
associated with the 1994 RI are discussed in Section D.4.0. 


A list of USAEC performance demonstrated methods used by ESE Laboratories 
during the RI is provided in Table D1. The table includes a description of the 
methods used as well as equivalent EPA methods, where they exist. All methods 
were performed by ESE using the 1990 USATHAMA QA Plan (USATHAMA 1990). 
The method numbers (i.e., method JS16) are specific to the project and to the 
particular laboratory doing the analyses. As described in Section 3.2.3 of the text, 
the laboratory must document proficiency using each of the methods by meeting strict 
USAEC performance protocols. Once the laboratory has demonstrated proficiency, 
they become qualified to perform that particular method. It is through this 
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performance demonstration process that certified reporting limits (CRLS) were 
established. CRLs for target compounds and elements are presented in Tables D2 
through D8. Table D8 also includes listing of standard USEPA methods used during 
the Fort Devens investigations and laboratory reporting limits (RLs) for each 
method. 


Section 2.0 presents results of laboratory method blank and field QC blank (field 
blanks, rinse blanks, and trip blanks) results. The information presented on analytes 
detected in blanks was used to identify potential false positive contaminants in 
contamination assessments presented in the RI. Data for field programs conducted 
in 1992, 1993, and 1994 are presented in separate subsections. 


Section 3 presents results from matrix spike (MS) and field duplicate analyses. MS 
and field duplicate results are used to access the accuracy and precision of the 
analytical measurements. 


D.2.0 QUALITY CONTROL BLANK RESULTS 


A quality control review was completed for method blanks, rinsate blanks and trip 
blanks associated with off-site analytical samples collected from AOCs 43G, 43J, and 
41. Quality control blank from the 1992 SI, 1993 SSI, and the 1994 RI field events 
are evaluated. The frequency of blanks collected during each field program are 
outlined in Section 5.0 of the RI. The goal of this discussion is to provide data from 
method and field quality control blanks to be used to identify possible field sampling 
or laboratory related contaminants which have been reported in the results for 
samples collected from AOCs. 


Blank results were not used to establish action levels and qualify field sample results 
using data validation procedures outlined by USEPA (USEPA, 1988). Trends were 
evaluated to determine the possibility of false positive target compound results in 
samples based on frequently observed detections in blanks. Trends are identified in 
the following subsections. These trends are summarized to Section 7 of the RI. 
Actions and data interpretations related to laboratory and field sampling 
contamination are also provided. 
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D.2.1 LABORATORY METHOD BLANKS 


Method blanks were analyzed at the laboratory with each lot of samples to evaluate 
if sample processing and analysis resulted in contamination of samples. Both water 
and soil matrices were used for this evaluation. Method blanks were sorted by lot 
number. Those lots that correspond to samples collected during the SI, SSI, and RI 
were included in the method blank assessment. Method blanks were analyzed for 
USATHAMA analytical methods for the following chemical classes of analytes: 
inorganics, VOCs, SVOCs, pesticides, PCBs, certified wet chemistry procedures, and 
explosives. Other analyses employed standard USEPA methods (USEPA, 1983) 
including TDS, TSS, alkalinity, TOC, hardness and TPHC. 


D.2.1.1 1992 SI 


Method blanks were performed on both water and soil samples using the following 
methodologies: inorganics in water and soil (AEC Methods SB01, SD09, SD20, 
SD21, SD22, SD28, SS10, JB01, JD15, JD17, JD19, JD24, JD25, JS16), VOCs in 
water and soil (AEC Methods UM20 and LM19), SVOCs in water and soil (AEC 
Methods UM18 and LM18), pesticides in water and soil (AEC Methods UH13 and 
LH10), PCBs in water and soil (AEC methods UH02 and LH16), explosives in water 
and soil (AEC Methods UW32, UW19 and LW12), nitrate/nitrite as nitrogen in 
water (AEC Method TF22), total Kjeldahl nitrogen (AEC Method TF26), total 
phosphate in water (AEC Method TF27), and chloride/sulfate ion in water (AEC 
Method TT10). Other analyses that were employed using standard USEPA methods 
include TSS, alkalinity, TOC, hardness and TPHC. Method blank data from the 
1992 Fort Devens SI are presented in Table D9. 


Inorganics. Two aqueous method blanks were analyzed by the laboratory for the 
detection of inorganics in water. Forty seven of forty eight (98%) possible results 
were below the Certified Reporting Limit (CRL). Lead was detected in one blank 
at 3.2 ug/L. These results suggest that low concentrations of lead may have been 
introduced in some samples at the laboratory and that similar concentrations in 
samples may not be indicative of groundwater contamination. 


One soil method blank was analyzed in association with field samples from Study 
Areas 43G, 43J, and 41. Twelve of a possible twenty-six results (46%) were reported 
at below CRLs. Elements detected in the soil are summarized below: 
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Soil method blanks analyses were conducted by the laboratory using a USAEC 
approved soil as the matrix. A Tampa Bay soil type was used. The high frequency 
and concentrations of many of the inorganics are due to background levels inherent 
in this soil type. These results are not interpreted to be indicative of gross laboratory 
contamination. Based on aqueous method blank analyses the laboratory was free of 
introduced inorganic contamination. 


VOCs. Two water method blanks were analyzed for VOC contamination by 
Method UM20. Seventy-five of seventy-eight (96%) possible aqueous VOC results 
were concentrations below CRLs. Two compounds, methylene chloride and 
chloroform, were detected above the CRL. Methylene chloride was reported at 
4.6 ug/L in one aqueous method blank. Chloroform was detected in both water 
method blanks at 0.91 and 1.1 wg/L. Methylene chloride is a solvent used frequently 
by commercial laboratories. Chloroform is a compound frequently produced in 
chlorinated drinking water supplies. Chloroform and methylene chloride are likely 
present as a result of laboratory contamination. 
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Four soil method blanks were analyzed for VOCs by Method LM19. One hundred 
thirteen of one hundred seventeen (97%) possible soil VOC method blank results 
were concentrations below CRL. Three VOCs were found at low concentrations in 
the soil method blanks. These are acetone, trichlorofluoromethane, and chloroform. 
Acetone and trichlorofluoromethane were reported in one of the four soil method 
blanks. Acetone was detected at 0.027 pg/g and trichlorofluoromethane was detected 
at 0.008 ug/g. Both of these compounds are considered by the USEPA to be 
common laboratory contaminants (USEPA 1991). Chloroform was detected in two 
of four soil method blanks. The concentrations at which chloroform was reported 
were 0.001 ywg/g and 0.002 ug/g. The blank results indicate that low concentrations 
of chloroform, acetone and trichlorofluoromethane reported in samples may have 
been introduced during laboratory handling. 


SVOCs. Method blanks were analyzed to determine whether SVOC compounds 
were introduced during the sample preparation process. Soil and water blanks were 
prepared using Methods LM18 and UM18, respectively. 


Three aqueous method blanks were analyzed for SVOC contamination. Two 
hundred ninety of two hundred ninety-one (99%) possible results were concentrations 
below CRLs. The only compound detected in any of the three method blanks was 
bis(2-ethylhexyl)phthalate. It was detected in one water method blank at 6.0 pg/L. 
Bis(2-ethylhexyl)phthalate is considered by the USEPA to be a common laboratory 
contaminant (USEPA, 1991). Sample results with similar concentrations of bis(2- 
ethylhexyl)phthalate may represent laboratory contamination. 


Three soil method blanks were analyzed for SVOC contamination. Two hundred 
ninety-one of the two hundred ninety-two (99.6%) possible SVOC results were 
concentrations below CRLs. The only SVOC compound detected was di-N-buty] 
phthalate. Di-N-butyl phthalate was detected in one blank out of three at 0.09 yg/g. 
Di-N-butyl phthalate belongs to the family of phthalate esters identified by the 
USEPA as common laboratory contaminants. 


Pesticides/PCBs. Three aqueous method blanks were used to determine if pesticide 
or PCB compounds were introduced during laboratory preparation and handling. 
One hundred percent of the aqueous pesticide/PCB method blank results were 
concentrations below CRL values. 
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Three soil method blanks were analyzed for pesticide/PCB contamination. Fifty-five 
of fifty-eight (95%) possible results were concentrations below CRI values. 
Compounds which were detected using method LH10 included the pesticides alpha- | 
chlordane, gamma-chlordane and heptachlor. All three detected pesticide 
compounds were reported at a frequency of one of three soil method blanks. The 
concentrations at which each of the pesticides were detected are as follows: alpha- 
chlordane at 0.006 ug/g, gamma-chlordane at 0.041 ug/g, and heptachlor at 
0.032 pg/g. The concentrations reported for these compounds represent low-level 
contamination that was either present in the soil media used for the method blank 
or was introduced during laboratory activities. All detections for these compounds 
occurred in the lot AVB. These compounds were not detected in samples from this 
lot. 


Explosives. One aqueous method blank was analyzed for explosive compounds using 
USAEC Method UW32. No explosive analytes were detected above CRLs. In 
addition, two aqueous method blanks were analyzed for PETN and nitroglycerine 
using USAEC Method UW19. All results for this analysis were below CRLs. One 
soil method blank was analyzed for explosive compounds using USAEC Method 
LW12. No explosive analytes were detected above CRL. Both soil and water 
method blank data indicate that concentrations of explosive compounds were not 
influenced by laboratory activities. 


: ie . Two method blanks were 
analeeed in association with nitrate /nitrite and Kjeldahl nisueen water samples. One 
hundred percent of the concentrations reported for both analyses were below CRL. 
This indicates that sample concentrations for nitrate/nitrite as nitrogen and Kjeldahl 
nitrogen were not influenced by laboratory activities. 





Phosphates. One water method blank was analyzed for concentrations of phosphates. 
The concentration of phosphate for this blank was reported at below CRL. This 
indicates that phosphate ion concentrations in sample results were not influenced by 
laboratory activities. 


Chloride/Sulfate Ions. Two method blanks were analyzed for chloride and sulfate 
ion laboratory contamination. One hundred percent of the sulfate and chloride ion 
concentrations reported for these blanks were below CRLs. This indicates that 
sample results for these parameters were not influenced by laboratory activities. 
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USEPA Methods. Method blanks were analyzed for the following USEPA methods 
(USEPA, 1983): TSS, hardness, alkalinity, TOC and TPHC. 


One water method blank was analyzed in association with TSS samples. The 
concentration reported for this blank was below the laboratory reporting limit (RL) 
of 4,000 ng/L. 


Two water method blanks were analyzed for hardness. Blanks concentrations were 
below the RL of 1,000 ng/L. 


Two water method blanks were analyzed for alkalinity. Both blanks had 
concentrations below the RL of 5000 ug/L. 


One soil method blank was analyzed for TOC. The TOC concentration for this 
blank was below the RL of 100 ug/L. 


TPHC analysis was completed for three soil method blanks and two water method 
blanks. One hundred percent of the soil method blank results were concentrations 
below the RL of 20 wg/g. Both water method blank results were below the RL of 
200 ug/L. 


D.2.1.2 1993 SSI 


Method blank results for the 1993 Fort Devens SSI are found in Table D17 of this 
appendix. Method blanks included in this table were sorted by lot number. Only 
those lots that correspond to samples collected during the 1993 Fort Devens SSI for 
Study Areas 43G, 43J, and 41 were included. This assessment also includes method 
blanks associated with samples collected during both rounds of groundwater 
sampling. Method blanks were analyzed for USATHAMA Methods for the following 
chemical classes of analytes: inorganics, VOCs, SVOCs, pesticides/PCBs, explosives, 
nitrate/nitrite as nitrogen, total Kjeldahl nitrogen, anions and phosphates. Other 
analyses that were employed using standard USEPA Methods include TDS, TSS, 
HCO3, alkalinity, TOC, hardness and TPHC. 


Inorganics. Inorganic method blank analyses were completed for PAL elements: A 
total of one hundred seventy-eight results were obtained for all elements. One 
hundred seventy-seven of one hundred seventy-eight element results (99%) were at 
concentrations below established CRL values. The only element detected in any of 
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the method blanks was iron at 56 ug/L. This detection was associated with lot # 
ZFUA. The method blank data indicate that there was minimal laboratory 
contamination during the execution of the aqueous inorganic methods. 


Soil method blanks were analyzed for the same elements as the aqueous method 
blanks. Three soil method blanks were used for analysis of all elements. Forty-five 
of sixty-nine (61%) inorganic soil results were below the CRL. Elements which were 
detected above CRL are summarized below: 


FREQUENCY 
DETECTED REPORTED CONCENTRATION RANGE 
Asove CRL (wa/g) 


Ltn fasta 336-584 
a a | 607-049 


i 

| Potassium | too | a3 101-160 

a A 

oo ee ee 
| | 


‘Manganese 


212-275 





Soil method blanks analyses were conducted by the laboratory using a USAEC 
approved soil as the matrix. This soil type is described as a "Tampa Bay soil". The 
high frequency and concentrations of many of the inorganics are believed to be due 
to background levels inherent in this type of soil. These results are not interpreted 
to be indicative of gross laboratory contamination. Based on aqueous method blank 
analyses the laboratory was free of introduced inorganic contamination. 


VOCs. Method blanks were run with each lot of water and soil samples to 
determine if VOCs were introduced during sample preparation and handling at the 
laboratory. 
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Twenty-four water method blanks were analyzed for VOCs. Nine hundred twenty 
eight of nine hundred thirty-six (99%) VOC concentrations were below CRLs. 
Compounds reported above CRL include acetone, chloroform, methylene chloride 
and methyl ethyl ketone (2-butanone). Acetone was reported in three method blanks 
(lots ICFA, ICLA, XDOB) at concentrations ranging from 16 ng/L to 53 pg/L. 
Methylene chloride was also reported in three method blanks (lots GBOA, XDOB, 
XDPB) at concentrations ranging from 6.9 to 9.1 wg/L. Acetone and methylene 
chloride are often used as solvents at commercial laboratories. Methyl ethyl ketone 
was reported in one blank (lot GBOA) at 9.5 ng/L. Methyl ethyl ketone is defined 
by the EPA as a common laboratory contaminant. Chloroform was detected in one 
method blank at a concentration of 1.1 wg/L. Chloroform is often produced in 
chlorinated drinking water supplies. Similar concentrations of the above compounds 
reported in field samples are likely to have been introduced as contaminants at the 
laboratory. 


Eleven soil method blanks were analyzed for VOC contamination. One hundred 
percent of the four hundred twenty-nine results were concentrations below the CRLs. 
There was no laboratory contamination of VOCs observed for the soil method 
blanks. 


SVOCs. Thirteen water method blanks were analyzed for ninety-seven SVOCs. One 
thousand two hundred fifty of one thousand sixty-one (99%) possible results were 
concentrations less than CRLs. Compounds detected in the water method blanks are 
summarized below: 


CKMA, WDYA, 
| WDBB, WDFB 
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1,2-epoxycyclohexene, mesityl oxide, 2-cyclohexen-1-ol and 2-cyclohexen-1-one were 
reported as TICs and are not target analytes. These compounds are often used as 
preservatives in solvents such as methylene chloride. All of these compounds are 
defined by the USEPA as laboratory contaminants (USEPA 1991). Another detected 
SVOC, bis (2-ethylhexyl)phthalate, is similarly defined as a laboratory contaminant 
by the USEPA. 


Other non-target compounds which were also detected using the SVOC water 
method include toluene and tetrachloroethene. Toluene was detected in two method 
blanks at 2.0 and 3.0 ug/L. Tetrachloroethene was detected at 10 ug/L. Since 
quantitative data for these compounds were obtained from the VOC method, method 
blank data for toluene and tetrachloroethene obtained from the SVOC method were 
not used and likely represent traces of these VOCs in the extraction solvent. 


Six soil method blanks were analyzed for SVOCs. Five hundred seventy-seven of five 
hundred eighty-two (99%) possible results were concentrations below CRLs. 
Detected contaminants include di-n-butyl phthalate and bis (2-ethylhexyl) phthalate. 
Di-n-butyl phthalate was detected in four of six method blanks (lots FWMA, HZFA, 
HZKA, HZSA) at concentrations from 0.19 to 40 pg/L while bis (2-ethylhexyl) 
phthalate was detected in one blank (lot HZKA) at 2.2 ug/g. Phthalate esters are 
identified as common laboratory contaminants by the USEPA. 


Pesticides/PCBs. Seven water method blanks were analyzed for pesticide/PCB 
compounds. One hundred percent of the concentrations were below corresponding 
CRL values. Two soil method blanks were analyzed for pesticide/PCB 
contamination. One hundred percent of the concentrations were below CRLs. 
There was no evidence of laboratory contamination of pesticide/PCB compounds in 
either the soil or water method blanks. 


Explosives. Seven water method blanks were analyzed for explosives. One hundred 
percent of the results were concentrations below CRLs. Two soil method blanks 
were analyzed for explosives. One hundred percent of the concentrations were below 
CRLs. The water and soil method blank data indicate that no explosive compounds 
were introduced as laboratory contamination. 





Nitrites/Nitrates as Nitrogen. Five method blanks were analyzed for nitrites/nitrates 
as nitrogen and one method blank was analyzed for total Kjeldahl nitrogen. One 
hundred percent of the concentrations were below CRLs for both methods. 
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Anions. Five method blanks were analyzed for concentrations of chloride, fluoride, 
and sulfate ions. One hundred percent of the results for concentrations of all anion 
parameters were below CRLs. 


Phosphates. One-method blank was analyzed for phosphate ion contamination. The 
concentration was reported at below the CRL of 13.3 ug/L. 


USEPA Methods. Method blanks were also analyzed for the following parameters: 
TSS, hardness, alkalinity, TOC, TPHC and TDS. Standard EPA methods (USEPA, 
1983) are used for these analyses. 


Fourteen method blanks were analyzed in association with TSS samples. Ten of 
fourteen blanks (71%) had concentrations below the RL of 4,000 ng/L. The range 
of TSS concentrations for detections in the method blanks was from 4,000 to 
7,000 ug/L. The TSS values for the lots involved (IOQZA, TECG, TEKG and TEQG) 
are indicative of low level laboratory contamination. 


One method blank was analyzed for hardness concentrations. The concentration at 
which hardness was reported for this blank was below the RL of 1,000 ug/L. 


Two method blanks were analyzed for alkalinity. Both method blanks had 
concentrations at below the RL of 5,000 ng/L. 


Six soil method blanks were analyzed for TOC. One hundred percent of the results 
were below the RL. 


TPHC analysis was completed for five soil and nine water method blanks. One 
hundred percent of the soil method blanks had concentrations below the RL of 
28.7 ug/g. One hundred percent of the water method blanks had concentrations 
below the RL of 171 wg/L. The method blank data indicate that there was no 
laboratory contamination for TPHC. 


Five method blanks were analyzed for concentrations of TDS. Four of five (80%) 
results were concentrations below the RL of 10,000 ng/L. The concentration at 
which it was detected was 12,000 ng/L. The TDS detection was associated with lot 
TEZF. 
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D.2.1.3 1994 RI 
Method blank results are summarized in Table D27. 


Inorganics. Inorganic method blank analysis was completed for PAL elements. With 
the exception of iron reported at 74.3 ng/L in lot ZFTD, inorganic concentrations 
reported in aqueous method blanks were below established CRL values. The 
method blank data indicate that there was no laboratory contamination introduced 
during the execution of the aqueous inorganic methods. 


Seventy-six of one hundred sixteen (66%) inorganic soil results were below the CRL. 
Elements which were detected above CRL are summarized below: 









o_o 
| Magnesium | too | ss | ttn 
|_Manganese | 100 | 5/5 | 2026 

[Potassium | 00 | as | tt 


Soil method blank analyses were conducted by the laboratory using an AEC 
approved soil as the matrix. This soil type is described as a "Tampa Bay soil". The 
high frequency and concentrations of many of the inorganics are believed to be due 
to background levels inherent in this type of soil. These results are not interpreted 
to be indicative of gross laboratory contamination. Based on aqueous method blank 
analyses the laboratory was free of introduced inorganic contamination. 







= | ABB Environmental Services, Inc. _ : 


W0019640,080 7053-15 


D-12 

















APPENDIX D 





VOCs. Method blanks were run with each lot of water and soil samples to 
determine if VOCs were introduced during sample preparation and handlin, at the 
laboratory. 


Twenty three water method blanks were analyzed for VOCs. The frequency and 
concentration of detected target compounds are outlined below: 














COMPOUND 





Thirteen soil method blanks were analyzed for VOC contamination. Compounds 
detected as contamination include toluene, trifluoro-chloromethane, and total xylene. 
Toluene was detected in one method blank at .00095 g/g. Trifluorochloromethane 
(freon) was detected in five method blanks with a maximum concentration of 
0.01 ug/g. This laboratory solvent has also been referenced by the USEPA as a 
common laboratory contaminant. 


The detections of total xylenes of 0.0019 to 0.014 ng/g in two method blanks 
represent contamination of a target analyte. Soil samples with concentrations of total 
xylenes similar to those measured in the soil blanks may be representative of 
laboratory contamination. 


SVOCs. Eleven aqueous method blanks were analyzed during the RI program. 
Nearly all SVOC results were concentrations below CRLs. The only detected SVOC 
was bis (2-ethylhexyl) phthalate at a frequency of four blanks out of eleven a 
concentrations ranging from 5.6 ug/L to 76 ug/L. Bis (2-ethylhexyl) phthalate has 
been referenced by USEPA as a common laboratory contaminant. 


Ten soil method blanks were analyzed. Compounds detected in the soil method 
blanks include bis (2-ethylhexyl)phthalate (0.64 wg/g) and 4-methyl-3-penten-2-one. 
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Bis (2-ethylhexyl)phthalate is included in the list of common laboratory contaminants 
by the USEPA. The compound 4-methyl-3-penten-2-one was detected in two method 
blanks at a concentration of 0.5 ug/g. 4-methyl-3-penten-2-one is a non-target 
compound considered to be an aldol condensation product of acetone by the USEPA. 
The detection of this compound in field samples is attributable to laboratory 
contamination. 


Explosives. Four water method blanks were analyzed for explosives. One hundred 
percent of the results were concentrations below CRLs. The water method blank 
data indicate that no explosive compounds were introduced as laboratory 
contamination. 


Nine method blanks were analyzed for TSS. TSS was detected in two blanks of 
concentrations slightly greater than the RL. Concentrations ranged from 6,000 pg/L 
to 8,000 pg/L. 


USEPA Methods. Method blanks were also analyzed for the following parameters: 
TSS, hardness, alkalinity, TOC, TPHC and TDS. USEPA methods were used for 
these analyses. 


Eight method blanks were analyzed for hardness. Six of eight method blanks had 
hardness concentrations below the RL of 1,000 ug/L. The two detections were 
concentrations of 1200 and 1,600 ug/L. 


One method blank was analyzed for concentrations of TDS. A detection of 
11,000 ng/L was reported in this blank. The concentration slightly exceeds the RL 
value of 10,000 pg/L. 


There were no reportable detections above RL for method blanks analyzed for TSS, 
alkalinity, TOC or TPHC. 


D.2.2 FIELD QUALITY CONTROL 
Field quality contro] blanks associated with AOCs 43G, 43J, and 41 which were 


collected during the Fort Devens SI, SSI, and RI include: field blanks, rinse blanks, 
and trip blanks. 
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D.2.2.1 Field Blanks 


Prior to the commencement of field activities in 1992, 1993 and 1994, field blanks 
were collected. The field blank water came from a USAEC approved source at Fort 
Devens. This water was used throughout the SI, SSI, and RI for decontamination 
operations. Field blank detections for all three investigations are presented in Table 
10. 


Methodologies that were used to analyze the field blanks include the following: 
inorganics (AEC Method SS10, SB01, SD09, SD20, SD21, SD22, SD28), VOCs (AEC 
Method UM20), SVOCs (AEC Method UM18), pesticides (AEC Method UH13), 
PCBs (AEC Method UH02), explosives (AEC Method UW32), nitrite/nitrate as 
nitrogen (AEC Method TF22), chloride/sulfate ion (AEC Method TT10), total 
phosphorus (AEC Method TF27), and total Kjeldahl nitrogen (AEC Method TF26). 
Other methods which do not require AEC certification include total petroleum 
hydrocarbons, TOC, total alkalinity, TSS, phenolphthalein alkalinity, bicarbonate ion, 
and carbonate ion. 


Inorganics. A subset of target elements were detected in field blanks at 
concentrations above the CRL. Elements that were detected are summarized in 
Table 10. 


The elements, and the concentrations at which they were measured, are likely 
representative of inorganics inherent in New England groundwater. The results 
reflect background concentrations in groundwater samples collected at Fort Devens. 


VOCs. All concentrations reported for VOCs in the field blanks were below 
respective CRLs with the exception of chloroform. A detection of 1.7 pg/L for this 
compound was reported in the 1993 SI field blank. Chloroform was identified in 
method blank discussions (see Section D.2.1) as a laboratory contaminant. 


SVOCs. The only target SVOC compound detected above the CRL in any of the 
field blanks was bis(2-ethylhexyl)phthalate. The concentrations at which it was 
detected ranged from 9.9 to 53 ug/L for an average value of 32 yg/L. Bis(2- 
ethylhexyl)phthalate was likely introduced as a laboratory contaminant during sample 
preparation. 





W0019640.080 7053-15 


APPENDIX D 


Two non-target SVOCs were also detected in field blanks. These compounds are 2- 
ethyl-1-hexanol and hexanedioc acid dioctyl ester. 2-ethyl-1-hexanol was detected at 
10 wg/L in one field blank collected prior to the 1993 SSI. Hexanedioic acid dioctyl 
ester was detected at 9.0 ug/L in one field blank collected prior to the 1992 SI. 
Similar concentrations observed in samples may represent field contamination. 


ici ys. One hundred percent of the concentrations reported for 
pesticide / PCB compounds were below CRL values for field blanks collected during 
the SI, SSI, and RI. 





Explosives. One hundred percent of the concentrations reported for explosive 
compounds were below CRLs for all field blank samples. 


Nitrite/Nitrate as Nitrogen. Nitrite/nitrate expressed as nitrogen was detected in 
field blanks collected for the 1992 SI and the 1993 SSI. Concentrations ranged from 
530 to 710 ug/L. These results may reflect background concentrations in 
groundwater in the vicinity of Fort Devens. TKN was not detected above the CRL 
of 183 pg/L. 


Chloride/Sulfate Ion. Chloride ion concentrations were reported at 1,020 and 1,100 
ug/L for the 1994 RI field blanks. Sulfate ion was detected at 4,180 ug/L for both 
of the 1994 blanks also. These results may reflect background concentrations in 
groundwater in the vicinity of Fort Devens. 


phorus. Concentrations reported for phosphorus were below CRL all field 





Other Methods. Analyses for TPHC, TOC, total alkalinity, TSS, phenolphthalein 
alkalinity, bicarbonate ion, and carbonate ion were completed for each of the field 
blanks. Concentrations reported for TSS, TPHC, TOC, phenolphthalein alkalinity 
and carbonate ion concentrations were below corresponding CRLs for all field 
blanks. Total alkalinity was detected at concentrations ranging from 14,000 to 28,000 
ug/L in field blanks associated with the 1992 SI and 1994 RI. Bicarbonate ion was 
detected at 34,000 ug/L and 33,000 ug/L in 1992 field blank samples. Hardness 
concentrations were detected at concentrations ranging from 17,000 to 24,000 pg/L 
in all field blanks. These results likely reflect background conditions. 
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D.2.2.2 Rinse Blanks 


Rinse blanks were collected by pouring previously analyzed water over sampling 
equipment (i.e., split spoons) and into sample containers. The purpose of collecting 
a rinse blank was to determine the effectiveness of decontamination procedures in 
removing target analytes from sampling apparatus. Rinse blanks were not collected 
during groundwater sampling of monitoring wells since there is dedicated sampling 
equipment for each location. 


D.2.2.2.1 1992 Rinse Blanks. Rinse blank data from the 1992 field investigations at 
Study Areas 43G, 43J, and 41 have been tabulated and are presented in Table D11. 
The rinse blanks were tested using the following methodologies: inorganics (AEC 
Methods SB01, SD09, SD20, SD21, SD22, SS10), VOCs (AEC Method UM20), 
SVOCs (AEC Method UM18), pesticides (AEC Method UH13), PCBs (AEC 
Method UH02), explosives (AEC Method UW32) nitrite/nitrate as nitrogen (AEC 
Method TF22), and chloride/sulfate ion (AEC Method TT10). Other USEPA 
methods include total organic carbon (TOC), and total petroleum hydrocarbons 
(TPHC). 

Inorganics. One rinsate blank was analyzed for the majority of target inorganics. 
The field sample number for the rinsate is SBK92302. Three rinsates were analyzed 
for lead using USAEC Method SD20. The rinsates analyzed for lead included 
SBK92302, SBK92307, and SBK92310. 


Twenty-two of twenty-five (88%) possible inorganic results were concentrations below 
CRL values. Potassium was detected in the rinsate SBK92302 at 488 ug/L. The 
CRL for potassium is 375 pg/L. The amount of potassium detected in the rinsate 
blank does not greatly exceed CRL indicating that a small amount of instrument 
contamination occurred. The detection of potassium in the rinsate blank is not 
believed to affect the data quality for this parameter. 


Lead was detected in two of three rinsates at 2.6 and 3.4 ng/L. Lead was also 
detected in a method blank at a concentration of 3.2 ng/L. In addition to being 
detected in the method blank, lead was detected in the field blanks at an average 
concentration of 3.2 ug/L. Since lead was detected in the method blank and the 
field blank, contamination in the rinsate blank may have occurred as a result of 
laboratory contamination. It is also possible traces of lead were present in the 
USAEC approved water used for decontamination. This lead concentration slightly 
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less then the Fort Devens maximum background of 4.5 ng/L. These results suggest 
low concentrations of lead reported in water samples may have been introduced 
during laboratory analysis or sample collection. 


Overall, the rinsate blank data for inorganics indicate that decontamination 
procedures were effectively implemented. 


VOCs. Three rinsate blanks were analyzed for VOCs. These maximum blanks are 
SBK92302, SBK92307 and SBK92310. One hundred fifteen of one hundred 
seventeen (98%) possible VOC results were concentrations below the CRLs. The 
only detected VOC was 1,1,1-trichloroethane. 1,1,1-Trichloroethane was detected in 
two of the three rinsates. Concentrations of the detections were 2.5 yg/L and 
1.8 pg/L. 1,1,1-Trichloroethane was not found in method blanks or in the field 
blank. The maximum concentration detected, 2.5 ug/L, is well below the federal 
drinking water standard of 200 ug/L for 1,1,1-trichloroethane. Concentrations of 
1,1,1-trichloroethane, which are reported in samples at similar concentrations as 
those detected in rinsate blanks, should be considered potential field sampling 
contaminants. 


SVOCs. One rinsate blank was analyzed for SVOCs. This rinsate blank is 
SBK92302. One hundred percent of the possible ninety seven SVOC results were 
concentrations below CRLS. This indicates that decontamination procedures were 
effective in the removal of potential SVOC contamination. 


Pesticides/PCBs. The rinsate blank SBK92302 was analyzed for pesticide and PCB 
compounds. One hundred percent of the possible twenty-nine pesticide/PCB results 
were concentrations below CRL values. This indicates that decontamination 
procedures effectively removed potential contamination of these compounds. 


Explosives. The rinsate blank SBK92302 was analyzed for explosives. One hundred 
percent of the possible eleven explosives compound results representing both 
methods were concentrations below the CRLs. This indicates that decontamination 
processes were effective in the removal of potential contamination of explosives 
compounds. 


USEPA Methods. Other standard USEPA methods for which rinsates were analyzed 
included TOC and TPHC. 
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Analysis for TOC was completed using three rinsate blanks. The three rinsates were 
SBK92303, SBK92307, and SBK92310. The rinsate SBK92307 had TOC 
concentrations at 1,340 ug/L. This concentration is slightly greater than the 
established CRL of 1,000 ng/L. The other two rinsates had TOC concentrations 
below the CRL. Overall, decontamination processes were successful in the removal 
of TOC concentrations from the sampling equipment and no data qualification was 
conducted. 


Three rinsate blanks were analyzed for TPHC contamination. These rinsates include 
the following: SBK92302, SBK92307, and SBK92310. One hundred percent of the 
three TPHC concentrations were below the CRL of 200 pg/L. This indicates that 
TPHC contamination from the sampling equipment did not occur. 


D.2.3.2.2 1993 Rinse Blanks. Three rinse blanks associated with Study Areas 43G, 
43J, and 41 were collected during the 1993 Fort Devens SSI; SBK93686, SBK93124, 
SBK93721. The rinsate blanks were tested for some or all of the following chemical 
parameters: inorganics, VOCs, SVOCs, explosives, pesticides/PCBs, nitrite /nitrate 
as nitrogen and chloride/sulfate ion. Other standard USEPA methods performed 
include alkalinity, bicarbonate ion, total organic carbon (TOC), and total petroleum 
hydrocarbons (TPHC). Rinsate blank results for the 1993 Fort Devens SSI are 
presented in Table D18. 


Inorganics. Three rinsate blanks which were analyzed for PAL inorganics were 
identified as SBK93124, SBK93686, and SBK93721. An additional rinsate, 
SBK93701, was analyzed for lead only. 


Forty-four of forty-seven (94%) inorganic concentrations were below CRLs. Three 
elements with concentrations greater than CRLs are outlined below: 


FREQUENCY OF 
ELEMENT ; CONCENTRATION (ug/L) 


| haariganone 
| Potassium 








nvironmental Services, Inc. 


W0019640.080 7053-15 
D-19 


APPENDIX D 


The detection of potassium iron, and manganese was reported. Concentrations are 
comparatively low when compared to natural waters, however, this may represent 
contamination that was introduced from sampling equipment. Overall, the rinse 
blank data demonstrate that decontamination procedures successfully removed 
inorganics from sampling equipment and no qualification of data was conducted. 


VOCs. Two rinse blanks were analyzed for VOCs. These rinse blanks are 
SBK93686, and SBK93721. Seventy-five of seventy-nine (95%) VOC concentrations 
reported for the rinsates were below CRLs. Low concentrations of target VOCs 
detected in at least one of the rinsates include 1,1,1-trichloroethane, methylene 
chloride, and chloroform. The concentrations at which these compounds were 
detected are outlined below: 


1,1,1-Trichloroethane 1/2 


[Methylene Chioride 
Chloroform | 2 | 


/ 
/3 





Methylene chloride was detected in one rinsate blank. It was also detected in three 
method blanks which indicates that the source of the contamination is likely the 
laboratory. 


Chloroform contamination was observed in the rinsate blanks at roughly the same 
concentrations as those in the method blanks (1.1 ug/L method blank versus 
1.3 ug/L rinsate blank). Based on method blank data, the presence of chloroform 
is likely due to laboratory contamination. 


The detection of 1,1,1-trichloroethane in one rinsate blank represents low level 
contamination. The lot associated with this detection is GBOA.  1,1,1- 
Trichloroethane was not detected in method blanks. This compound was also 
detected at similar concentrations in rinse blanks collected during the 1992 field 
program. The maximum concentration detected for 1,1,1-trichloroethane is well 
below the federal drinking water standard of 200 ng/L. Based on rinsate blank data, 
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low concentrations of 1,1,1-trichloroethane reported as sample results may be present 
as introduced contamination. 


SVOCs. One rinsate blank was analyzed for SVOCs. The rinsates used for this 
analysis are SBK93686. Ninety-six of ninety-seven (99%) possible SVOC 
concentrations were below CRLs. The only SVOC detected was di-n-butyl phthalate 
at 91 yg/L. This compound was observed in laboratory method blanks and was likely 
introduced at the laboratory. 


Explosives. One rinsate blank was analyzed for explosives. The rinsate blank used 
for explosives analysis were SBK93686. One hundred percent of the concentrations 
reported for explosive compounds were below respective CRL values. 


Pesticides/PCBs. One rinsate blank was analyzed for pesticide/PCB contamination. 
The rinsate used for this analysis was SBK93686. One hundred percent of 
pesticide/PCB compounds were reported in concentrations below respective CRL 
values. 


Nitrate/Nitrite as Nitrogen. One rinse blank was analyzed for nitrate/nitrite as 
nitrogen and total Kjehldahl nitrogen analyses using USAEC Methods TF22 and 
Method TF26. This rinse blank was SBK93686. The concentrations obtained for 
both analyses were below CRLs. 





Phosphate/Chloride/Sulfate Ions. One rinse blank was collected for phosphate and 
chloride/sulfate analyses using USAEC Methods TF27 and TT10. The rinse blank 
was SBK93686. Concentrations were below CRLs for all three rinsates. 





USEPA Methods. Standard USEPA analyses were performed to measure: 
alkalinity, hardness, total petroleum hydrocarbons (TPHC) and TSS. 


The rinse blank SBK93686 was analyzed for alkalinity, hardness, and TSS. Alkalinity 
was reported below the RL of 5,000 ug/L. The rinse blank was SBK93686. The 
hardness concentration was below the RL of 1,000 ug/L. The TSS concentration for 
this rinse blank was below the RL of 4 ug/L. 


One rinse blank was analyzed for TPHC. This rinse blank was SBK93721. The 
concentration obtained was below the RL of 178 ug/L. 
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D2.22.3 1994 Rinse Blanks. One rinse blank was associated with Study Areas 43G, 
43J, and 41 during the 1994 Fort Devens RI; SBK94166. This rinse blank was 
analyzed for the following chemical parameters: inorganics, VOCs, SVOCs, and 
TPHC. Rinse blank results for the 1994 Fort Devens RI are presented in Table D24. 


Inorganics. Nineteen of twenty-three (83%) PAL inorganic concentrations were 
below CRLs. Elements detected above CRLs included aluminum, iron, lead, and 
manganese. Concentrations of these elements are summarized below: 





Manganese 


Detections of the above elements suggest low concentrations of contamination from 
the sampling equipment. Similar concentrations of these elements in groundwater 
may represent field introduced contaminants. However, each of the elements are 
normally detected in local soils and groundwater at background concentrations 
greater than those listed above. Although low-level inorganics were detected, the 
rinsate data indicate that, in general, decontamination procedures were effective in 
the removal of inorganics from sampling equipment. 


VOCs. The majority (92%) of target VOCs were not detected above CRLs in rinse 
blanks. Detected VOCs include acetone at 18 ug/L, methylene chloride at 2.8 pg/L, 
and 1,1,1-trichloroethane at 6.8 ug/L. Acetone and methylene chloride have been 
identified in previous discussions as common laboratory contaminants. The detection 
of 1,1,1-trichloroethane represents possible low-level field contamination. This 
compound was detected in other rinsate blanks collected during 1992 and 1993 at 
roughly the same concentrations. There were no detections of 1,1,1-trichloroethane 
in the method blanks which indicated that the source of contamination is not likely 
to be the laboratory. Since this compound was detected in the rinsate, the possibility 
exists for similar concentrations of 1,1,1-trichloroethane in field samples to have been 
introduced as carry over contamination from the sampling equipment. 


| ABB Environmental Services, Inc. 


W0019640.080 7053-15 
D-22 

















APPENDIX D 


SVOCs. Ninety-six of ninety-seven (99%) SVOC analyte concentrations were below 
CRLs. The only SVOC detected in rinsates was di-n-butyl phthalate at 13 ng/L. Di- 
n-butyl phthalate has been detected in laboratory method blanks and is defined by 
the USEPA as a common laboratory contaminant. 


TPHC. The TPHC result was below the CRL of 193 ug/L. 
D.2.2.3 Trip Blanks 


Trip blanks were shipped with all field samples which were analyzed for VOCs. Trip 
blanks were prepared at the contract laboratory by pouring previously analyzed 
deionized water into 40 mL vials. Two of these vials were sent with each shipment. 
The purpose of collecting trip blank data was to determine whether cross 
contamination by VOCs occurred during the shipment and handling of samples. 


D.2.2.3.1 1992 Trip Blanks. Six trip blanks were sent in association with Study 
Areas 43G, 43J, and 41. Trip blank data for the 1992 SI are presented in Table D12. 
These trip blanks are DVTRP111, DVTRP112, DVTRP113, DVTRP118, 
DVTRP121, and DVTRP124. Two hundred twenty-three of two hundred twenty-four 
possible trip blank VOC results (99.5%) were concentrations below CRL. The only 
VOC detected in any of the trip blanks was acetone. The frequency at which this 
compound was detected was one of six trip blanks. The concentration at which 
acetone was detected was 29 yg/L. Acetone is frequently used by commercial 
laboratories as a solvent and for cleaning glassware. Acetone was detected at 
roughly the same concentration (0.027 g/g) as that of the trip blank in the soil 
method blank. This provides supporting evidence that indicates that the source of 
the acetone is likely to be the laboratory. The trip blank data indicate that VOC 
cross contamination did not occur in the shipment and handling of field samples. 


D.2.2.3.2 1993 Trip Blanks. Trip blanks were analyzed for VOC concentrations 
using Method UM20. Fifteen trip blanks were sent with shipments of samples 
collected from Study Areas 43G, 43J, and 41. Trip blank results for the 1993 Fort 
Devens SSI are presented in Table D19. Six hundred fifty three of six hundred sixty- 
three possible VOC results (98%) were below CRL values. The most frequently 
detected VOC was methylene chloride. Eight of the fifteen trip blanks (53%) had 
concentrations ranging from 2.6 to 17 ug/L. Method blanks were contaminated with 
methylene chloride at concentrations of 6.9 to 9.1 ug/L. The detections in trip blanks 
of methylene chloride are attributed to laboratory contamination. Chloroform and 
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total xylenes were also detected in trip blanks at concentrations above the 
corresponding CRL values. Chloroform was detected in one trip blank of the fifteen 
at a concentration of 0.81 ug/L. Chloroform was also detected in method blanks at 
0.6 to 1.3 ug/L. Trp blank concentrations of chloroform are attributed to laboratory 
contamination. Total xylenes were detected at 1.9 ug/L. This detection may 
represent cross contamination from contaminated field samples which were shipped 
with the trip blank DVTRP724. Samples analyzed in the same lot (ICNA) with 
similar concentrations should be considered estimated or suspected as possible false 
positives. 


D.2.2.3.3 1994 Trip Blanks. ‘Trip blanks were analyzed for VOCs using 
Method UM20. ‘Twenty-three trip blanks were sent with shipments of samples 
collected from Study Areas 43G, 43J, and 41 during the RI. Trip blank results for 
the 1994 Fort Devens RI are presented in Table D25. The majority of VOC target 
compounds were not detected including methylene chloride in 12 of 23 trip blanks 
at concentrations ranging from 2.5 pg/L to 4.7 ug/L, and toluene in four of 23 trip 
blanks at low concentrations (0.5 ng/L to 0.73 ug/L). As previously discussed in 
Section H2.1.3, these compounds were detected in laboratory method blanks and are 
likely a result of contamination at the laboratory. 


One non-target compound was also reported in the trip blank. Hexane was reported 
in one blank at 6 ug/L. The trip blank data indicate that there was no cross 
contamination during the shipment and handling of field samples. 


D.3.0 MATRIX SPIKE AND DUPLICATE QUALITY CONTROL 


Matrix Spikes. Matrix spike and matrix spike duplicate samples were collected at a 
rate of one per twenty environmental samples (five percent) during field programs 
conducted in 1992, 1993, and 1994. The purpose of collecting these samples was to 
measure the effect of the matrix on the recovery of known concentrations of target 
analytes. A summary of matrix spike data is presented in Table D13 (1992), 
Table D20 (1993), and Table D26 (1994). Data have been segregated by method to 
show recovery trends of particular analytes. In the tables, matrix spikes have been 
paired with the corresponding matrix spike duplicates to make recovery comparisons. 
The relative percent differences (RPD) between recoveries of the matrix spikes and 
the matrix spike duplicates have been calculated and are listed next to the percent 
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recovery. The average recoveries, and maximum and minimum recoveries for each 
method are also included as a way of measuring trends. 


The criteria used for interpreting MS/MSD data are the analytical USEPA Contract 
Laboratory Program (CLP), Statement of Work (SOW) (USEPA, 1989) protocols 
and the Project Operations Plan for Fort Devens Volume III (USAEC, 1992). 
Interpretations of the MS/MSD results are contained in Subsections 3.1 through 3.3 
for the 1992, 1993, and 1994 field programs. 


VOC and SVOCs 


For VOCs and SVOCs, matrix effect assessments were made based on surrogate 
recovery data rather than recoveries of the actual target analytes themselves. 


Surrogate recovery data was used to evaluate matrix effects and to determine the 
accuracy of the VOC and SVOC methods used. Target analytes were not spiked into 
field samples for MS/MSD analysis. Surrogates which were spiked into VOC 
samples include 1,2-dichloroethane-D4, 4-bromofluorobenzene, and toluene-D8. 


Recovery criteria for these surrogates, taken from the Fort Devens Project 
Operations Plan, are presented below: 



















| 
: 


WATER LIMITS Soi. Limrrs 


| 1,2-Dichloroethane-D4 70% to 121% | | 


SURROGATE 






| Toluene-D8 88% to 110% 81% to 117% 


The SVOC surrogates used include the following: 2-fluorophenol, phenol-D6, 2,4,6- 
tribromophenol, nitrobenzene-DS, 2-fluorobiphenyl, and terphenyl-D14. 





Recovery criteria for these surrogates, as specified in the Fort Devens Project 
Operations Plan, are presented below: 
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The surrogate limits were taken from the USEPA Contract Laboratory Program 
(CLP) volatile organic analysis (VOA) and semivolatile organic analysis (SVOA) 
methods. Interpretations on data usability presented in the following evaluation of 
surrogate performance in samples are based on guidance outlined in USEPA 
Region I data validation guidelines (USEPA, 1988). Actions outlined in the USEPA 
Region I guidelines are summarized below: 


VOA sample positive results are qualified as estimated if one or more surrogate is 
outside recovery limits. Positive results are qualified as estimated and negative 
results are qualified as unusable (rejected) if any surrogate is less than ten percent 
recovery. 


SVOA sample results are qualified based on independent evaluations of surrogate 
recoveries for acid fraction compounds and based-neutral fraction compounds. Each 
fraction has three surrogates. Acid fraction surrogates include 2-fluorophenol, 
phenol-D6, and 2,4,6-tribromophenol. Base-neutral fraction surrogates include 
nitrobenzene-DS5, 2-fluorobiphenyl, and terphenyl-D14. SVOA sample positive 
results are qualified as estimated if two or more surrogates in the associated fraction 
are outside recovery limits. Positive results are qualified as estimated and negative 
results are qualified as unusable (rejected) if any surrogate is less than ten percent 
recovery for the associated fraction. 


All VOA and SVOA samples are evaluated using the criteria outlined above. 
Sample results are identified as usable, estimated, or rejected based on the Region I 
guidelines. Data bias may be identified if trends in surrogate recoveries for 
individual samples indicate low or high bias. 
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Duplicates. Field duplicate samples were collected every twenty samples. Duplicates 
are differentiated from original samples in the field sample number code. The 
second character of the code had a "D" in place to denote the duplicate. 


The purpose of collecting duplicate samples was to measure the precision of the 
sampling and analytical techniques. The method by which this was measured is 
through the calculation of the RPD for each sample/duplicate pair. RPD goals of 
30 percent for aqueous samples and 50 percent for soils were used to evaluate 
precision. The RPD is the difference of the results divided by the average. The 
smaller the RPD, the more closely the results agree. The more closely the results 
agree, the greater the sampling and analytical precision. The RPD has been 
calculated for each pair of samples/duplicates. A table that summarizes the 
duplicate results will be presented in the draft final version of this report. 
Interpretations of duplicate data are presented in Subsections 3.1 through 3.3 for the 
1992, 1993, and 1994 field programs. 


D.3.1 1992 MATRIX SPIKES AND FIELD DUPLICATES 


Matrix Spike Results 


Interpretations of the MS/MSD results for each study area in which MS/MSDs were 
collected are contained in this section. MS/MSD data was available for Study Area 
41 only. 


One soil sample was collected from Study Area 41 for matrix spike analysis. This 
sample is DX410400. DX410400 was spiked and analyzed using the following 
methodologies: inorganics (USAEC Methods JB01, JD15, JD17, JD19, JD24, JD25, 
JS16), pesticides (USAEC method LH10), PCBs (USAEC method LH16) and 
explosives (AEC method LW12). Matrix spike data is presented in Table D13. 


Inorganics. Matrix spike analysis of DX410400 included an assessment of the 
recoveries of the following elements: antimony, arsenic, beryllium, cadmium, 
chromium, copper, lead, mercury, nickel, selenium, silver, thallium, and zinc. 
MS/MSD criteria for recoveries are outlined in the Fort Devens POP (USAEC, 
1992) and USEPA Regional data validation guidelines (USEPA, 1988). 


The USEPA Regional CLP criteria for inorganic MS/MSDs is a recovery of 75% to 
125%. Twenty-seven of twenty-eight (96%) matrix spike recoveries were within the 
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CLP recovery range. The only recovery outside the CLP range was for arsenic. 
MS/MSD recoveries for this element were 102% and 137%. Overall, the inorganic 
MS/MSD data indicate that there were no significant matrix effects. The data also 
indicate that the methods used in the inorganics analyses provided accurate results. 
The RPD data from Table D13 indicate that there was good precision demonstrated 
for these same methods. Specifically, RPD values range from 0.2% to 29%. 


Pesticides/PCBs. Pesticide and PCB compounds were also spiked into the sample 
DX410400 to determine matrix effects. Surrogate recoveries of decachlorobipheny] 
and tetrachlorometaxylene were also used to measure matrix effects on pesticide and 
PCB compounds. Recovery limits as outlined in the Fort Devens POP (USAEC, 
1992) of 60% to 150% were used as a guideline for evaluating target analyte and 


surrogate recoveries. 


Nineteen of twenty (95%) matrix spike recoveries of pesticide/PCB compounds and 
surrogates were within recovery limits. The only recovery outside of this recovery 
range was for that of Aroclor 1016. The recovery of this analyte was 59%. Overall, 
the MS/MSD data for pesticides/PCBs indicate that there were no matrix effects for 
the sample DX410400 and that the methods used provided accurate results. 


Explosives. Explosive compounds were spiked into the sample DX410400 for 
MS/MSD recovery analysis for USAEC Method LW12. The criteria used for the 
assessment of the recoveries of these compounds were taken from the Fort Devens 
Project Operations Plan, Volume III and are summarized below: 


= 


There were no criteria available to assess the recoveries of PETN and nitroglycerine. 










72% to 122% | 
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Eighteen of twenty (90%) MS/MSD recoveries of explosive compounds were within 
specified recovery ranges. There were no matrix effects observed for the other 
explosive compounds. RPD data indicate excellent precision of explosive compounds 
results. RPDs ranged from 0.4% to 2.9%. 


1992 VOC Surrogate Recoveries. The 1992 VOC surrogate recovery data is 
presented in Table D15. Surrogate recoveries were within control limit goals for the 
majority of soil and water samples. Soil recoveries ranged from 88% - 124%, and 
water recoveries ranged from 84% - 112% indicating there were no major matrix 
effects affecting the accuracy of VOC measurements during the analyses. Average 
recoveries of 1,2-dichloroethane-d4, 4-bromofluorobenzene, and toluene-d8 in soil 
were 103%, 105%, and 103%, respectively. Average recoveries of 1,2- 
dichloroethane-d4, 4-bromofluorobenzene, and toluene-d8 in water were 110%, 89%, 
and 89%, respectively. These data indicate that, in general throughout the program 
accurate measurements were obtained during the VOC analyses. 


All samples had recoveries greater than the USEPA Region I validation limit for the 
rejection of sample results for low surrogate data indicating usable data were 
obtained for all samples based on surrogate recovery. Several samples had one 
Surrogate outside recovery limit goals outlined in the POP. Recovery of 4- 
bromofluorobenzene in soil sample BX43J105 and toluene-d8 in sediment sample 
DX410200 was 124%, slightly greater than upper control limits. Xylene was reported 
at 0.022 g/g in BX43J10S. This value may be biased high. Sediment samples were 
not addressed in this RI. 


Recovery of toluene-d8 in water sample WX4104XX was 84%, slightly less than 
lower control limits. Detection limits for non-detected target analytes are considered 
biased low, however, a large bias is not suspected based on recoveries observed for 
the other surrogates. 


1992 SVOC Surrogate Recoveries. Recovery data was available for nine 
soil/sediment samples (eight from Study Area 41 and one from Study Area 43J ) and 
eight water samples (all eight from Study Area 41). SVOC surrogate recovery data 
are presented in Table D16. 


The SVOC surrogate data for soil and water samples indicate that there were no 
recovery problems for the majority of samples. The majority of surrogate recoveries 
were within criteria for water and soil samples also. Soil recoveries ranged from 
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28% - 122%, and water recoveries ranged from 54% - 150% indicating there were 
no major matrix effects affecting the accuracy of SVOC measurements during the 
analyses. Average recoveries of 2,4,6-tribromophenol, 2-fluorobiphenyl, 2- 
fluorophenol, nitrobenzene-DS, phenol-D6, and terphenyl-D14 in soil were 70%, 
83%, 102%, 85%, 92%, and 74%, respectively. Average recoveries of 2,4,6- 
tribromophenol, 2-fluorobiphenyl, 2-fluorophenol, nitrobenzene-DS5, phenol-D6, and 
terphenyl-D14 in water were 58%, 97%, 92%, 100%, 97%, and 112%, respectively. 
Average recoveries were all within sample recovery limits established for the project. 
These data indicate that, in general throughout the program accurate measurements 
were obtained during the SVOC analyses. 


All samples had recoveries greater than the USEPA Region I validation limit for the 
rejection of sample results for low surrogate data indicating usable data were 
obtained for all samples based on surrogate recovery. Only one sample had two 
surrogates outside recovery limit goals outlined in the POP. High surrogate 
recoveries for two acid fraction surrogates were reported for surface water sample 
WX4104XX. No acid fraction compounds were detected and no qualification of 
results was necessary. 


Duplicate Results. One duplicate of a surface water sample associated with Study 
Area 41 was collected during the 1992 SI program to measure the precision of the 
results. This duplicate is WX4102XX. The duplicate samples were analyzed for the 
following chemical classes of analytes: inorganics, VOCs, SVOCs, explosives, 
nitrite/nitrate as nitrogen, total Kjeldahl nitrogen, chloride/sulfate ion, total 
phosphate, alkalinity, hardness, TPHC, and TSS. Duplicate data are presented in 
Table D14. 


Inorganics. An analysis of the precision of the inorganic duplicate data was 
completed on a per element basis. USEPA Region I guidelines were used to assess 
precision of the sample and duplicate results. For inorganic water samples, these 
guidelines specify that the RPD should be no greater than 30%. The RPD was 
below the USEPA limit for sixteen of the twenty-three elements (70%). Elements 
for which the RPD was greater than 30% include the following: lead (144%), arsenic 
(47%), aluminum (127%), barium (72%), iron (67%), manganese (65%), and 
potassium (89%). The high RPDs for these elements represent variability of the 
concentrations reported for each. For some elements such as arsenic the 
concentrations detected are low enough such that even small differences result in 
high RPD values. It is important to note that USEPA data validation guidelines 
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make exceptions for concentrations less than CLP CRDLs (USEPA, 1988). At low 
concentrations RPD limits do not apply. Concentrations for all elements were higher 
for the duplicate (WD4102XX) versus the sample itself (WX4102XX). Overall, the 
duplicate data indicate that there was good precision for the majority of inorganics 
results. 


VOCs. Duplicate VOC sample results were analyzed to assess the precision of the 
concentrations. There were no VOCs detected in either the surface water sample 
WX4102XX or its associated duplicate. There was complete agreement of these 
nondetect results. 


SVOCs. Duplicate SVOC sample results were analyzed to assess the precision of the 
concentrations. There were no target SVOCs detected in either sample of the 
duplicate pair of water samples. 


Explosives. The concentrations of explosive compounds for the duplicate surface 
water sample WX4102XX were also compared to measure precision. Concentrations 
were below respective CRLs for all explosive compounds. 


Nitrite/Nitrate as Nitrogen and Total Kjeldahl Nitrogen. Duplicate analysis was also 
performed to measure the precision of concentrations for nitrite/nitrate as nitrogen 
and for total Kjeldahl nitrogen. Nitrite/nitrate as nitrogen results for WX4102XX 
and the duplicate were both below the CRL of 500 ng/L. The RPD of the total 
Kjeldahl results was 5.4%. The low RPDs indicate that there was consistency 
demonstrated for both of these methods. 





Chloride/Sulfate Ion. The duplicate precision of chloride and sulfate ion 
concentrations was also assessed. Chloride ion concentrations were below the CRL 
of 2,120 ug/L for both samples of the duplicate pair. Concentrations of sulfate ion 
were below the CRL of 10,000 ug/L for both samples as well. 


Phosphate. The concentrations of phosphate ion for WX4102XX and its duplicate 
were analyzed for duplicate precision. Concentrations of 149 ng/L and 99 ug/L were 
obtained. The RPD of these results is 40%. These results suggest concentrations of 
phosphate reported in surface waters are estimated. 


USEPA Methods. An analysis of duplicate results obtained using standard USEPA 
methods was also conducted. 
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Alkalinity concentrations for WX4102XX and WD4102XX were both 11,000 ng/L. 
The RPD was 0% between the results showing excellent precision for the method. 


The results for hardness for the sample and duplicate were 26,000 yug/L and 
16,600 ng/L. The RPD for these results was calculated to be 44%. This indicates 
some variability between the results. 


The results for TPHC analysis done for WX4102XX and WD4102XX were both 
below the RL of 200 ug/L for this method. The results demonstrate consistency for 
the method. 


The TSS results for the sample and duplicate water samples are 30,000 ng/L and 
32,000 pg/L. The RPD of these results is 6.5%. This indicates good consistency in 
the execution of this method. 


D.3.2 1993 MATRIX SPIKES AND FIELD DUPLICATES 


MS/MSD samples analyzed from the Study Areas 43G, 43J and 41 include 
groundwater, surface water, and subsurface soil samples. Analyses were completed 
on these samples for the following chemical classes of analytes: inorganics, 
pesticides/PCBs and explosives. Matrix spike analyses were also completed for 
alkalinity, hardness, TOC, and TPHC. 


Inorganics. Inorganic matrix spikes included PAL elements: USEPA CLP guidelines 
were used to assess MS/MSD recoveries. These guidelines specify an acceptable 
recovery range for inorganic elements of 75 to 125%. 


Four water samples were analyzed for MS/MSD data. These samples include 
MX4104X1, MXAFOSX1, MXAFO7X1, and WX4110XX. For groundwater samples 
MX4104X1, MXAFOS5SX1, and MXAFO7X1, there are filtered and unfiltered 
inorganic MS/MSD results. The filtered samples are differentiated with an "F" as 
the fourth character of the lab number whereas the unfiltered samples have a "W" 
in this location. 


The aqueous inorganic matrix spike recoveries of two hundred ten of two hundred 
forty-five possible results (86%) were within USEPA CLP limits. The recoveries of 
elements which were not within USEPA limits were associated with the samples 
MXAFO07X1 and MXAFOSX1. For the unfiltered sample MXAFO7X1, MS/MSD 
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recoveries for the following elements were outside of criteria: aluminum, antimony, 
iron and selenium. Recoveries for all of these elements were well below the lower 
recovery limit of 75%. The MS/MSD spike concentration for aluminum and iron 
were low relative to concentrations already inherent in the sample. Sample 
concentrations for the unfiltered water sample of MXAFO07X1 are potentially biased 
low for antimony and selenium because of matrix effects. For the sample 
MXAF05X1, MS/MSD recoveries were outside of USEPA recovery limits for the 
following elements: aluminum, arsenic, chromium, copper, iron, lead, magnesium, 
manganese, potassium, nickel, thallium, and zinc. Recoveries for these elements 
were all less than the lower USEPA limit. For the elements aluminum, iron, 
magnesium, Manganese, and potassium, the comparatively high concentrations of 
these elements in the original sample relative to the matrix spike concentration 
would account for low matrix spike recoveries and no qualification of results was 
done. Based on MS/MSD data, sample concentrations for the unfiltered water 
sample MXAFO0SX1 may be biased low for arsenic, chromium, copper, lead, nickel, 
thallium, and zinc due to matrix effects. 


There were no matrix effects observed for the filtered or unfiltered samples of 
MX4104X1 and WX4110XX. 


Three soil samples were spiked with target elements for MS/MSD analysis. These 
samples are BX410204, BKXG0512 and BXXJ0205. Eighty-eight of one hundred 
thirty-three (66%) possible inorganic soil MS/MSD recoveries were within USEPA 
CLP recovery limits for inorganics. Elements for which at least one MS/MSD 
recovery was outside USEPA limits include aluminum, antimony, arsenic, barium, 
iron, lead, magnesium, manganese, potassium, selenium, vanadium, and zinc. 
MS/MSD recoveries for some of the above elements showed a large variability for 
some elements including high and low results. For the elements aluminum and iron, 
the concentration of the spike was small compared to the concentrations that were 
already present in the sample. The spike concentrations were thus too small to make 
significant contributions to total concentrations of a particular element from which 
the MS/MSD recoveries are calculated. The recoveries for aluminum, and iron were 
not believed to have been depressed due to matrix effects but are believed to have 
been affected by high (relative to spike concentration) concentrations of these 
elements in the MS/MSD samples selected for analysis. MS/MSD soil data for the 
remaining elements for which MS/MSD recoveries were outside USEPA limits are 
summarized below: 
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* Counted as outside USEPA limits if either the MS or MSD recovery was an outlier. 


For the elements antimony, vanadium, potassium, and zinc, one of three MS/MSD 
recoveries was just below the USEPA CLP limit of 75%. No serious matrix effects 
were attributed to the recovery of these elements. For selenium and magnesium 
MS/MSD data show consistent low recoveries which are probably due to matrix 
effects. Sample concentrations of selenium from the three study areas are potentially 
biased low due to these effects. 


Inconsistent recoveries were reported for barium, lead, and manganese. Several 
sample recoveries for barium, lead, and manganese were less than the USEPA 
Region I spike recovery control limit of 30% in at least one spike sample. Non- 
detect results would be rejected in accordance with USEPA guidelines. However, 
inconsistent high and low recoveries do not indicate a general trend. No 
qualification of results was done. 


Arsenic recoveries were consistently high in all MS samples. Based on MS results, 
soil arsenic concentrations should be considered biased high. 
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Pesticides/PCBs. One soil sample and one water sample were used to determine 
matrix effects for pesticides and PCBs. Criteria outlined in the Devens POP 
(ABB-ES, 1993e) were used to assess recovery values. The criterion for 
pesticide/PCB compounds is a recovery range of 60% to 150%. Spiked target 
analytes and surrogates were evaluated. 


The water sample used for MS/MSD analysis was MX4104X1. Twenty-nine of thirty- 
six (81%) possible MS/MSD recoveries were within the recovery range. All 
recoveries outside the recovery limits were for the surrogate decachlorobiphenyl. 
The recovery range of this compound was from 39 to 61% for the pesticide and PCB 
methods. Recoveries of all spike compounds were within the USEPA surrogate 
advisory limits. For this reason, it was concluded that there were no matrix effects 
demonstrated for the water samples. 


The soil sample used for the MS/MSD analysis of pesticide/PCB compounds was 
BX410204. Thirty-one of thirty-six (86%) pesticide/PCB recoveries were within the 
USEPA recovery limits. All compounds which were not within criteria were 
associated with the PCB in soil (USAEC Method LH16) analysis. Four recoveries 
which were not within the recovery range were for the surrogate decachlorobipheny| 
and tetrachloroxylene. Recoveries ranged from 53 to 65% for decachlorobipheny] 
and from 52 to 68% for tetrachloroxylene. The only target compound for which an 
MS/MSD recovery was out of criteria was Aroclor 1016. Recoveries for this 
compound were 78% and 36%. The RPD of these recoveries is 74%. This indicates 
a lack of precision of the recoveries. This may have been due to matrix effects for 
one of the pair of samples. PCBs were not detected in any samples and lack of 
precision observed in MS samples are interpreted to have no impact on data 
interpretation. 


Explosives. One soil sample and two water samples were used for MS/MSD analysis 
of explosive compounds. Spike compounds and criteria used for the assessment of 
the recoveries of these compounds were previously listed in Subsection D.3.1. 


Eighteen of twenty-four (75%) possible results were recoveries within the specified 
recovery ranges. All recoveries outside control limits were associated with the 
surfacewater sample WX4110XX. The recovery associated with one sample of this 
MS/MSD pair was consistently outside the limits. The RPDs of the MS/MSD results 
for WX4110XX were also high, ranging from 68 to 118%. This indicates that there 
was inconsistency of the explosive recoveries for this surface water sample. These 
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results suggest explosive results for surface water samples are possibly biased low and 
should be considered estimated. Explosives were not detected in any surface waters 
and the impact is minimal. 


The soil sample BX410204 was also spiked with the explosive compounds. A total 
of eighteen recoveries were obtained and one hundred percent of them were within 
the specified recovery range. This indicates that there were no matrix effects for the 
soil sample used for the MS/MSD analysis. 


VOC and SVOC 


1993 VOC Surrogate Recovery. VOC surrogate recovery data for samples collected 
during the 1993 Fort Devens SSI are presented in Table D22. Recovery criteria for 
surrogate recoveries were specified in the Fort Devens Project Operations Plan, 
Volume III and are summarized in Subsection D.3.0. 


Surrogate recoveries were within control limit goals for the majority of soil and water 
samples. Soil recoveries ranged from 80% - 134%, and water recoveries ranged from 
80% - 134% indicating there were no major matrix effects affecting the accuracy of 
VOC measurements during the analyses. Average recoveries of 1,2-dichloroethane- 
d4, 4-bromofluorobenzene, and toluene-d8 in soil were 99%, 110%, and 105%, 
respectively. Average recoveries of 1,2-dichloroethane-d4, 4-bromofluorobenzene, 
and toluene-d8 in water were 111%, 91%, and 94%, respectively. These data 
indicate that, in general, throughout the program accurate measurements were 
obtained during the VOC analyses. 


All samples had recoveries greater than the USEPA Region validation limit for the 
rejection of sample results for low surrogate data indicating usable data were 
obtained for all samples based on surrogate recovery. Some soil and water samples 
had surrogate recoveries outside goals outlined in the POP and USEPA validation 
guidelines. Samples are discussed below. 


Recoveries of 4-bromofluorobenzene in soil sample BX410230 and BXXG0S512, and 
toluene-d8 in BX410202 and BKXG0308 were slightly greater than upper control 
limits. Only sample BXXG0308 had target compounds reported. Xylenes were 
reported at a concentration of 0.0084 ug/g, slightly exceeding the CRL. This value 
may be biased high. 
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For water samples recovery of 1,2-dichloroethane-D4 was slightly greater than upper 
control limits in samples MX4101X2, MX4103X1, MXAF03X2, MXAr07X2, 
MXXG02X2, MXXJ02X2, MXXJ02X1, MXXJO03X1, MXXJ04X1, MX4103X1, and 
MXXJ04X2. The majority of these samples had no detection of significant target 
compounds (greater than trace concentrations of site related compounds) and no 
qualification of data was conducted unless indicated below. Recovery of 4- 
bromofluorobenzene was slightly less than control limits in samples MX4101X2, 
MX4102B1, MX4104X1, MX4105X1, AND MX4603X1. Recovery of toluene-D8 was 
less than control limits for samples MXXJ01X2. The following data estimations are 
inferred from these surrogate results. 


° Positive detections of TCE in MX4103X1 the associated field duplicate 
are considered estimated and possibly biased high. 


® Positive detections of TCA and PCE in MX4101X1 are considered 
estimated. 


° Non-detect CRLs and detected target compound concentrations are 
considered estimated for samples MX4102B1, MX4104X1, MX4105X1, 
MX4603X1, and MXXJ01X2. 


1993 SVOC Surrogate Recovery. SVOC surrogate recoveries for the Fort Devens 
SSI are presented in Table D23. Recovery criteria for surrogate recoveries were 
specified in Subsection D.3.0. 


Soil recoveries ranged from 36% - 149%, and water recoveries ranged from 10% - 
150% indicating there were some matrix effects affecting the accuracy of SVOC 
measurements during the analyses. Average recoveries of 2,4,6-tribromophenol, 2- 
fluorobiphenyl, 2-fluorophenol, nitrobenzene-DS, phenol-D6, and terphenyl-D14 in 
soil were 83%, 90%, 118%, 101%, 104%, and 61%, respectively. Average recoveries 
of 2,4,6-tribromophenol, 2-fluorobiphenyl, 2-fluorophenol, nitrobenzene-DS, phenol- 
D6, and terphenyl-D14 in water were 37%, 75%, 56%, 80%, 65%, and 84%, 
respectively. Average recoveries were all within sample recovery limits established 
for the project. These data indicate that, in general throughout the program accurate 
measurements were obtained during the SVOC analyses. 


All samples had recoveries greater than the USEPA Region I validation limit for the 
rejection of sample results for low surrogate data indicating usable data were 
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obtained for all samples based on surrogate recovery. In some soil and water 
samples two or more surrogates in a fraction were outside recovery limits. Data 
interpretations are presented in the following paragraphs. 


A number of soil samples had two acid fraction surrogates with recoveries greater 
than recovery limits outlined in the POP. Samples include sediments DX410700, 
DX410800, DX410900, DX411000, and DX411100, and soil samples BXXG0224, 
BXXJ0110, and BXXJ0210. Sediment sample results were not evaluated in this 
report. No acid fraction target compounds were detected in any of the three soil 
samples and no qualification of results was conducted. 


For water samples two high acid fraction surrogate recoveries were reported for 
MXAF03X1, MXAFO7X1, and MXXGO01X1. No acid fraction target compounds 
were reported in these samples and no qualification of results was conducted. Two 
low acid fraction surrogate recoveries were reported for water samples MXAF01X1, 
MXAF01X2, MXAFOSX1, MXAFO6X1, MXAF06X2, MXXG02X1, MXXG02X2, 
MX4603X2, MXXJ02X1, MXXJ02X2, and MXXJ03X2. With the exception of 4- 
methylphenol reported in MXXG02X2, no acid fraction compounds were reported 
in these samples. Concentrations of 4-methylphenol in sample MXXG02X2 are 
considered estimated and possibly biased low. The acid fraction CRLs for the 
remaining samples are all considered to be estimated and possibly biased low. 


One water sample, MX4102B2, had two low base-neutral surrogate recoveries. No 
base-neutral target compounds were detected. CRLs for this sample are considered 
estimated and possibly biased low. 

Duplicates. Duplicate sample data for the Study Areas 43G, 43J, and 41 that was 
collected during the 1993 Fort Devens SSI (including subsequent rounds of 
groundwater sampling) are presented in Table D21. Duplicate precision was 
measured for concentrations obtained for the following chemical classes of analytes: 
inorganics, VOCs, SVOCs, and explosives. Duplicate precision was also measured 
for data obtained from analyses of nitrite/nitrate as nitrogen, chloride /sulfide ion, 
TOC, TPHC, TSS, alkalinity and bicarbonate ion. 


USEPA Region I guidelines were used to assess the RPDs of the data. These 
guidelines specify RPD goals of less than 30% for water concentrations and 50% for 
soil concentrations. 
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Inorganics. The dissolved and total concentrations for three water samples were 
compared with those for their respective duplicates. The water samples used were 
MxX4103X1, MX4603X1, and MXG308X2. The RPDs of 128 of 138 (93%) possible 
duplicate results were below 30%. Elements for which USEPA Region I precision 
goals were not met are presented below: 











FREQUENCY RPD EXceeDs ¢ 30% 


1/6 
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The outlier RPDs for the majority of the results are just barely above the USEPA 
Region I limit of 30%. No qualification of element results was done. Overall, the 
duplicate data indicate that there was good precision of the inorganic water results. 
























The concentrations of three duplicate pairs of soil samples were also assessed for 
precision. These duplicate samples are BX410230, BXXJ0210, and DX410800. The 
RPDs of sixty-seven of sixty-nine concentrations (97%) were below the USEPA 
Region I limit of 50%. The RPD for one pair of duplicate manganese concentrations 
was 52%. The RPD for one pair of sodium concentrations was 69%. The low 
frequency of RPDs which exceed 50% indicate that there was good precision of the 
soil inorganic concentrations. 
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VOCS. The precision of VOC concentrations for three water samples was assessed. 
These samples are MX4103X1, MX4603X1, MXXJ01X1. The RPDs for all target 
VOC concentrations associated with these duplicates were 0% except as noted for 
1,2,4-trimethylbenzene (29%), 1-ethyl-2-methylbenzene (67%), and 1-ethyl-4- 
methylbenzene (40%). These compounds are not target VOCs and are reported as 
tentatively identified compounds (TICs). The precision demonstrated by the 
laboratory for target VOCs was good. 


The precision of soil VOC concentrations was measured using three samples; 
BX410230, BXXJ0210, and DX410800. One hundred sixteen of one hundred 
seventeen (99%) RPDs were 0%. The RPD for acetone concentrations of DX410800 
was 127%. Acetone was identified as a method blank contaminant in previous 
discussions. RPD data for soil VOC concentrations indicate that there was good 
precision of the nondetect results. 


SVOCs. The precision of SVOC concentrations for three water samples were 
measured. These samples are MX4103X1, MX4603X1 and MXXJ01X1. A dilution 
was performed on one sample of the duplicate pair MX4603X1. This resulted in 
higher detection limits for one of the pair of results. Because of the difference in 
detection limits, the RPD values are high for all SVOCs associated with this sample. 
The high RPD values for MX4603X1 are not attributable to precision problems with 
the data. The RPDs of duplicate concentrations of all target SVOCs except 2- 
methylnaphthalene were 0%. The RPD for 2-methylnaphthalene concentrations of 
the duplicate sample MX4603X1 was 22%. The data indicate that there was little 
variability of the target SVOC duplicate concentrations. 


The precision of SVOC concentrations for three soil duplicate samples was 
measured. These samples are BX410230, BXXJ0210, and DX410800. The RPDs of 
285 of 291 SVOC concentrations (98%) were 0%. This was mostly due to the fact 
that both sample and duplicate concentrations were below CRL for most SVOCs. 
RPDs for concentrations of detected SVOCs are summarized below: 
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Bis (2-ethyihexyl) phthalate ee 
Dim-buty! phthalate 


Fluoranthene ; 7 q 0 to 63% | 
| Phenanthrene 
i . ) ” a ame | 

- 0 to 132% 


Bis(2-ethylhexyl)phthalate and di-n-butyl phthalate were both identified as laboratory 
contaminants in the method blank discussion. The RPD values for fluoranthene, 
phenanthrene, and pyrene represent inconsistencies of the concentrations for the 
sediment sample DX410800. This may have been due to non-homogeneity of the 
compounds throughout the sample matrix. Results for PAH in sediments are 
considered estimated values. 





Explosives. One water sample duplicate from Study Area 41 was used to measure the 
precision of the concentrations of explosive compounds. This sample is MX4103X1. 
One hundred percent of the RPD values were 0% indicating that the results were 
consistent in showing a lack of contamination with these compounds for the water 
sample. 


Two duplicate soil samples from Study Area 41 were used to assess the precision of 
concentrations of explosive compounds. These samples are BX410230 and 
DX410800. One hundred percent of the RPDs were 0% indicating that there was 
good agreement of the concentrations of explosive results. 


USEPA Methods. A precision assessment was also completed for concentrations 
of the following analytes: TOC, TPHC, TSS, alkalinity and bicarbonate ion. 


Three duplicate soil samples were used to determine the precision of TOC 
concentrations. These samples are BX410230, BXXJ0210, and DX410800. RPDs 
of the concentrations of these samples ranged from 53% to 64%. These results 
Suggest variability in TOC data of a factor of 2 or 3 times reported values. 
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Two duplicate sets of soil samples and one duplicate set of water samples were used 
to determine the precision of TPHC concentrations. Soil samples RPDs were 
excellent. The duplicate water samples which were analyzed include MX4603X1 and 
MXXJ01X1. The RPDs of the TPHC concentrations for these samples are 6.5% and 
46%, respectively. These results indicate TPHC results should be considered 
estimated within 2 times the reported values for water samples. 


Four water samples were used for the duplicate analysis of TSS concentrations. The 
samples used for this analysis are MX4103X1, MX4603X1, MXG308X2, and 
MXXJ01X1. Three of four RPDs were within the 30 percent RPD goals. One 
sample, MXXJ01X1, slightly exceeded the RPD goal. RPDs for concentrations of 
these samples range from 6 to 43%. No qualification of results was done. 


One duplicate set of water samples was used to determine the RPD of alkalinity 
results. The water sample used for the duplicate analysis is MXG308X2. One of the 
duplicates had a detection of 6 ug/L while the duplicate sample concentration was 
below the RL of 5 ywg/L. Since the detection is so close to the RL, the difference 
of the results does not appear to be significant. 


One duplicate set of water samples was used to determine the RPD of bicarbonate 
ion results. The sample used for precision analysis was MXG308X2. One of the 
duplicates had a detection of 7.3 ug/L while the associated sample concentration was 
less than the RL of 6.1 ug/L. The RPD of the results is 18%. 


D.3.3. 1994 MATRIX SPIKES AND FIELD DUPLICATES 


MS/MSD samples analyzed from the Study Areas 43G, 43J and 41 during 1994 
include groundwater, surface water, and subsurface soil samples. Analytical methods 
included inorganics, VOCs, and SVOC analyses. Results of the MS/MSD analyses 
are presented in Table D26. MS/MSD assessments were made for recoveries of 
inorganics only. Surrogate recovery data was used to determine matrix effects of 
VOCs and SVOCs. 


Inorganics. Inorganic matrix spikes included all PAL elements: MS/MSD Criteria 
are outlined in Section D.3.0. Nineteen water MS/MSD samples were collected. 
This sample set includes both filtered and unfiltered samples. The filtered samples 
are differentiated with an "F" as the fourth character of the lab number whereas the 
unfiltered samples have a "W" in this location. 
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For the elements mercury, lead, silver, barium, cadmium, chromium, copper, 
magnesium, and zinc, all MS recoveries were within project goals of 75% to 125%. 
MS/MSD recoveries of elements which were not within USEPA limits are 


summarized below: 
a 
CRITERIA |___RECOVERY RANGE 
| Aluminum | sto 180 
58 to 92% 
98 to 134% 
Beryllium | 102 to 130% 
_cacium | et to 181% 
91 to 126% 



















a ee eT 
0.6 to 134% 
104 to 120% 
ta 50 to 135% 
_Seerim | tee |Z to 100% 
85 to 160% 
That Tse eto 1050 


For the elements arsenic, beryllium, copper, nickel, selenium, and thallium, outlier 
recoveries were only slightly outside USEPA limits. Recoveries of these elements 
do not suggest accuracy of results was significantly influenced by matrix effects and 
no qualification of results was done. 


Potassium 






q i 





The MS/MSD recoveries of aluminum, calcium, iron, manganese, sodium, and 
potassium were outside USEPA limits were not considered to be significant because 
the concentration of spikes for these elements was low relative to concentrations 
already inherent in the sample. Matrix effects were not believed to be a factor in the 
recoveries of these elements. 


— ABB Environmental Services, Inc. 
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The MS/MSD recoveries of antimony that were identified as outliers are believed 
to the result of matrix effects. All four of the outlier recoveries for this element are 
below the USEPA recovery limits. AOC 43G, 43J and 41 soil sample concentrations 
of antimony may be biased low, based on MS/MSD data. 


For the elements mercury, thallium, silver, barium, cadmium, cobalt, copper, sodium, 
nickel, vanadium, and zinc, all MS recoveries were within project goals of 75% to 
125%. Elements for which at least one MS/MSD recovery was outside USEPA 
limits include aluminum, antimony, arsenic, calcium, chromium, iron, lead, 
magnesium, manganese, and selenium. The percent recoveries for these elements 
are included below: 


FREQUENCY OuTsiDE USEPA 
ELEMENT | LIMITS — PERCENT RECOVERY RANGE 


Antimony 
Calcium 
_ Chromium 
ron is ee 
Magnesium 1/16 — ; 81 to 161 
Manganese _ 
Selenium Se 


The outlier matrix spike recovery of chromium (131%) and antimony (130%) slightly 
exceeded the USEPA CLP limit of 125% in a low frequency of samples. No matrix 
effects were attributed to the recoveries of chromium, or antimony, and no 
qualification of results was done. 

















ao 





The recoveries of selenium were consistently below the USEPA lower limit of 75% 
recovery. RPD values ranged from 2.3 to 14% which indicates that there was 
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consistency for the values obtained. Concentrations of selenium reported in sample 
results may be biased low due to matrix effects. 


For the elements aluminum, arsenic, calcium, iron, lead magnesium and manganese 
original samples concentrations were significantly greater than MS spike values. 
High concentrations in the original samples are responsible for the inconsistent spike 
recoveries and no qualification of results was done. 


Pesticide/PCBs. One soil MS/MSD sample was analyzed in association with 
pesticide/PCB analyses. All spiked analytes were within the project recovery goals 
of 50% - 150% indicating accurate data were obtained during the soil analyses. 


Explosives. Four water samples were submitted for MS/MSD analyses for explosives. 
Recoveries ranged from 85% to 110% indicating accurate results were obtained for 
explosives in water. 


Four water samples were also analyzed for nitroglycerine and pentaerythritol 
tetranitrate(PETN). Nitroglycerine recoveries ranged from 90% to 96% indicating 
accurate results were obtained for this compound. PETN recoveries were 43% in six 
out of eight MS samples. These results suggest PETN CRLs for non-detects should 
be considered estimated and possibly biased low. 


USEPA Methods. During the RI program MS/MSD samples were collected for 
TOC, TPHC, hardness, alkalinity, total kjeldahl nitrogen (N2KJEL), and the anions 
NIT, SO4, PO4, and CL. The majority of MS recoveries for samples analyzed for 
hardness, alkalinity, NIT, N2KJEL, PO4, SO4, and CL had excellent recoveries 
within the 75% to 125% goals outlined for inorganics indicating accurate 
measurements were obtained. Recoveries in soils for TPHC ranged from 88% to 
100% indicating accurate measurements were obtained for this measurement in soil. 





1994 VOC Surrogate Recove . Ro | 1 
for VOCs were assessed using surrogate recovery data. This data was also used to 
determine the accuracy of the method. Surrogates which were spiked into VOC 
Samples include the following compounds: 1,2-dichloroethane-D4, 4- 
bromofluorobenzene, and toluene-D8. Recovery criteria for surrogate recoveries 
were specified in Subsection 3.1. 
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Surrogate recoveries were within control limit goals for the majority of soil and water 
samples. Soil recoveries ranged from 86% - 152%, and water recoveries ranged from 
80% - 130% indicating there were no major matrix effects affecting the accuracy of 
VOC measurements during the analyses. Average recoveries of 1,2-dichloroethane- 
d4, 4-bromofluorobenzene, and toluene-d8 in soil were 102%, 107%, and 104%, 
respectively. Average recoveries of 1,2-dichloroethane-d4, 4-bromofluorobenzene, 
and toluene-d8 in water were 112, 93%, and 94%, respectively. These data indicate 
that, in general throughout the program accurate measurements were obtained during 
the VOC analyses. 


All samples had recoveries greater than the USEPA Region I validation limit for the 
rejection of sample results for low surrogate data indicating usable data were 
obtained for all samples based on surrogate recovery. Several samples had one or 
more surrogate outside recovery limit goals outlined in the POP. These samples are 
outlined below: 


° High surrogate recoveries for one or two surrogates were reported in 
soil samples EX410603, BXXJ0809, BXXG1025, BXXG1227, 
BXXG1415, BXXJ0612, EX410502, and ED410502. BTEX 
compounds were reported in BXXJ0809, BKXG1025, BXXG1227, and 
BXXJ0612. Concentrations in these samples are considered estimated 
and possibly biased high. 


2 High recoveries of surrogate 1,2-dichloroethane-D4 were reported in 
a number of water samples. No target compounds were detected in 
many of the samples and no qualification of these samples was 
conducted. Samples for which target compounds were reported 
include MXXG06X3, MXXG07X3, MXXG08X3, MXXG08X4, 
MXXJ02X3, MXXJ03X3, MXXJ03X4, MXXJOSX3, MXXJ06X4, 
MXXJ08X3, MDXG07X3, MXXG10X3, MXXJO9X3, MXXJ09X4, 
MDXJ07X4, MDXG04X4, MX4103X4, MX4108A3, MX4108A4, 
MXAF01X3, MXAF01X4, MXAF02X3, MXAF02X4, MXAF05X3, 
MXAF06X3, MXAF06X4, MKXG02X3, MXXG03X3, MKXG04X3, 
and MXXG04X4. Concentrations of target compounds in these 
samples are considered estimated and possibly biased high. 


¢ Low recoveries of 4-bromofluorobenzene and/or toluene-D8 were 
reported in samples MXXG09X4, MXXJ01X4, MXXJ06X3, 
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MXXJ08X4, MXXJ09X4, MX4102A4, MX4113X4, MX4101XS5, 
MX4105X3, MX4102B4, MX4110X4, MXXG03X4, MX4112X4, and 
MXAF03X3. Concentrations reported for detected target compounds 
and CRLs for non-detected target compounds are considered estimated 
and possibly biased low, however, a large bias is not suspected based 
on recoveries observed for the other surrogates. 


1994 SVOC Surrogate Recovery 


Matrix effects for SVOCs were assessed using surrogate recovery data. This data was 
also used to determine the accuracy of the method. Surrogates which were spiked 
into samples analyzed for SVOCs include the following compounds: 2-fluorophenol, 
phenol-D6, 2,4,6-tribomophenol, nitrobenzene-DS, 2-fluorobiphenyl and terpheny!- 
D14. Recovery criteria for surrogate recoveries were specified in Subsection 3.1. 


Soil recoveries ranged from 51% - 152%. Water recoveries, with the exception of 
one method blank discussed below, ranged from 13% - 158% indicating there were 
no major matrix effects affecting the accuracy of SVOC measurements during the 
analyses. Average recoveries of 2,4,6-tribromophenol, 2-fluorobiphenyl, 2- 
fluorophenol, nitrobenzene-DS, phenol-D6, and terphenyl-D14 in soil were 89%, 
98%, 104%, 93%, 93%, and 89%, respectively. Average recoveries of 2,4,6- 
tribromophenol, 2-fluorobiphenyl, 2-fluorophenol, nitrobenzene-DS, phenol-D6, and 
terphenyl-D14 in water were 44%, 84%, 65%, 86%, 64%, and 105%, respectively. 
Average recoveries were all within sample recovery limits established for the project. 
These data indicate that, in general throughout the program accurate measurements 
were obtained during the SVOC analyses. 


All field samples had recoveries greater than the USEPA Region I validation limit 
for the rejection of sample results for low surrogate data indicating usable data were 
obtained for all samples based on surrogate recovery. In some cases samples had 
two surrogates within a fraction outside recovery limit goals outlined in the POP as 
outlined below: 


In the method blank associated with lot WDPD, 0% recovery was reported for acid 
fraction compounds. Acid fraction surrogate recoveries in samples within this lot 
ranged from 40% to 130% indicating the problem with acid fraction recoveries 
observed in the blank did not occur during the preparation and analysis of samples. 
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Two high acid fraction surrogate recoveries were greater than control limits in soil 
samples BXXJ1107, EX410812, ED410910, and EX410904. No acid fraction target 
compounds were reported in any of these samples and no qualification of results was 
conducted. Two high base-neutral surrogate recoveries were also reported in 
BXXJ1107. Base-neutral target compounds naphthalene and 2-methylnaphthalene 
were detected in sample BXXJ1107. These results are considered estimated and 
possibly biased high. 


High surrogate recoveries for two acid fraction surrogates were reported for water 
samples MXXJ04X3, MXXJ07X3, MX4122X3, MXD4103X3, MxX4102C3, 
MD4114X3, MX4103B3, MX4113X3, MX4102A3, MX4102B3, MX4103X3, 
MX4105X3, MX4108B3, MX4109A3, MX4109B3, MX4110X3, MX4111X3, 
MXAF03X3, MXXG01X3, and MXXG05X3. No acid fraction target compounds 
were detected in any of these samples and no qualification of results was conducted. 


Duplicates. Duplicate sample data for the Study Areas 43G, 43J, and 41 that was 
collected during the 1994 Fort Devens RI are presented in Table D21. Duplicate 
precision was measured for concentrations obtained for the following chemical 
classes of analytes: inorganics, VOCs, SVOCs, and explosives. Duplicate precision 
was also measured for nitrite/nitrate as nitrogen, total Kjeldahl nitrogen, 
chloride/sulfide ion, and phosphate ion. 


USEPA Region I guidelines for RPDs were used to assess precision. These 
guidelines specify RPD goals of 30% for water concentrations and 50% for duplicate 
inorganic soil concentrations. 


Inorganics. Seven water samples were compared with those for their respective 
duplicates. The majority of duplicate pair results agreed well with the presence and 
absence of target elements and the relative concentrations reported. All results of 
original and duplicate samples were non-detects for mercury, thallium, selenium, 
antimony, silver, beryllium, cadmium, cobalt, copper, nickel, and vanadium. Positive 
detections were reported for barium, calcium, chromium, magnesium, and sodium. 
All RPDs for these elements were within the project RPD goals of 30%. Elements 
for which USEPA Region I precision goals were not met for at least one duplicate 
pair are presented below: 
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Potassium 0 to 45% 


The outlier RPDs indicate a lack of precision for a low percentage of samples. No 
qualification of data was done based on duplicate results. 





The results of five duplicate pairs of soil samples were also assessed for precision. 
The majority of duplicate pair results met project 50% RPD goals. all results of 
original and duplicate samples were non-detect for mercury, antimony, silver, 
cadmium, selenium, and thallium. Positive detections were reported for arsenic, 
aluminum, barium, beryllium, cobalt, chromium, copper, iron, potassium, magnesium, 
sodium, nickel, and vanadium. All RPDs for these elements were within project 
RPD goals. For lead, calcium, manganese, and zinc 4 of 5 duplicate pair results met 
project RPD goals. Most outlier RPDs were associated with the duplicate pair 
EX410502. The RPD for one pair of duplicate calcium concentrations was 58%. 
The RPD for one pair of lead concentrations was 82%. The RPD for zinc 
concentrations associated with the sample EX410502 was 81%. The low frequency 
of RPDs which exceed 50% indicate that there was good precision of the soil 
inorganic concentrations. 


VOCS. The precision of VOC concentrations for seven water samples was assessed. 
The RPDs for all VOC concentrations associated with these duplicates were within 
RPD goals except chloroform and methylene chloride. These compounds were 
reported at low concentrations in a small number of samples. As noted earlier, 
chloroform has been identified as a common laboratory contaminant by the USEPA 
methylene chloride and the duplicate results for these compounds most likely reflect 
laboratory contamination. The majority of target compounds were non-detect in the 
duplicate pair analyses. Positive detections were reported for BTEX (benzene, 
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toluene, ethylbenzene, and xylenes), chlorobenzene, trichloroethene, and 
tetrachloroethene. Several fuel related non-target TICs, including substituted 
benzenes and alkanes, were reported in these sample pairs. RPD goals were met for 
all sample pairs for the above target and non-target compounds indicating excellent 
precision of VOC measurements in groundwater. 


The RPDs for acetone, methylene chloride, toluene, 1,1,2,2-tetrachloroethane, and 
trichlorofluoromethane all exceeded the 50% USEPA Region I limit. All compounds 
except for 1,1,2,2,-tetrachloroethane have been identified as laboratory contaminants 
in method blank discussions. The RPD for concentrations of 1,1,2,2-tetrachlorethane 
and toluene in the duplicate EX410502 was 186% and 173%, respectively. The high 
RPD value for these results represent a high degree of variability. The results for 
1,1,2,2-tetrachloroethane and toluene for the sample EX410502 should be considered 
estimated due to the high degree of uncertainty represented by the high RPD. 


SVOCs. Seven duplicate water samples were collected. The majority of target 
compounds were non-detect in the original and duplicate for most duplicate pairs 
collected. The target SVOCs 1,2-dichlorobenzene, 2-methylnaphthalene, and 
naphthalene were detected in some duplicate pairs. RPDs were within the 50% RPD 
project goals in all duplicate pairs where they were reported. Bis(2- 
ethylhexyl)phthalate was also detected in several duplicates and the RPDs in some 
cases exceeded 50%. Bis(2-ethylhexyl)phthalate was detected in method blanks and 
is interpreted to be a laboratory contaminant. Overall, the data indicate that there 
was little variability of the target SVOC duplicate concentrations. 


The precision of SVOC concentrations for five soil duplicate samples was measured. 
The majority of target compounds were non-detect in the original and duplicate for 
most duplicate pairs collected. The target SVOCs benzo(b)fluoranthene, 
benzo(k)fluoranthene, chrysene, fluoranthene, phenanthrene, and pyrene were 
detected in at least one duplicate pair. RPDs were within project goals except for 
pyrene and phenanthrene. Pyrene results are considered estimated in sample 
EX410502. Phenanthrene results are considered estimated in sample EX410400. 
Concentrations of phenanthrene in the sample EX410400 had an RPD value of 72%. 
Concentrations of pyrene in the sample EX410502 had an RPD of 55%. 
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Explosives. Three water sample duplicates were collected and analyzed for 
explosives. All analytes were non-detects. One hundred percent of the RPD values 
were 0% indicating that the results were consistent in showing a lack of 
contamination with these compounds for the water samples. 


USEPA Methods. Duplicate data were also used to assess the precision of 
concentrations of the following analyses: hardness, alkalinity, TOC, TPH, 
nitrite/nitrate as nitrogen, total Kjeldahl nitrogen, chloride/sulfide ion, and 
phosphate ion. 


Seven duplicate water samples were analyzed for nitrite/nitrate as nitrogen (NIT). 
Five of seven RPDs were within project goals of 30% for water. RPDs of the 
concentrations of these samples ranged from 0.8 to 29%. There was good precision 
for the nitrite/nitrate as nitrogen concentrations. RPDs exceeded project goals in 
samples MXXG04x4 and MXXJO07X4. In both samples low concentrations of NIT 
were reported (less than 180 pg/L). No qualification of results were taken based on 
duplicate results. 


Seven duplicate sets of water samples were analyzed for total Kjeldahl nitrogen 
(TKN). RPD values for concentrations of total Kjeldahl nitrogen in these samples 
ranged from 0 to 90%. In four of five duplicate pairs where TKN was detected, 
RPDs exceeded the 30% goals of the project. These results suggest that TKN results 
had variability for the majority of samples where positive detections were reported. 
Sample concentrations of total Kjeldahl nitrogen for groundwater samples should be 
considered estimated. 


Seven duplicate water samples are analyzed for alkalinity. Alkalinity results reported 
for all samples met RPD goals for the project indicating precise measurements were 
consistently achieved throughout the field program. 


Seven duplicate samples were collected for chloride (CL), sulfate (SO4), and total 
phosphate(PO4). RPD goals were met for all duplicate pair results for CL and SO4 
indicating precise measurements were obtained for these methods. PO4 was detected 
in six samples at low concentrations (less than 1 mg/L). Three of six RPD results 
exceeded project RPD goals. These duplicate results suggest PO4 concentrations 
should be considered estimated in samples MX4104X4, MXXJ02X3, and 
MXXJO7X4, Because only low concentrations were reported, and no clear trend was 
apparent, no other qualification of data is indicated. 
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Four soil duplicate samples were collected for TOC analysis. TOC was detected in 
each sample and all results met RPD goals for the project indicating precise 
measurements were obtained. 


Five duplicate samples were collected for TPHC analysis. Positive detections of 
TPHC were reported in three samples. RPDs exceeded project goals of 50% for 
soils in all three samples. RPDs ranged from 51% to 186% indicating large 
differences in concentrations are possible. These results suggest TPHC results for 
all soil samples should be considered estimated values and that differences of an 
order of magnitude are possible. 


D.4.0 FIELD SCREENING DATA QUALITY CONTROL 


Quality control samples were analyzed in the field to support the validity of 
concentrations of target compounds reported for field samples. Quality control 
parameters implemented during the 1994 Fort Devens RI included rinse blanks, 
method blanks, matrix spike samples, and field laboratory duplicates. Field analyses 
were completed for VOCs and TPH. These methods are described in Section 3.0 of 
the RI. 


D.4.1 RINSE BLANK RESULTS 


A total of eight rinsate blanks were collected for field screening during the 1994 Fort 
Devens Remedial Investigation. Rinse blanks consisted of USAEC approved water 
that was run through water and soil sampling equipment. The purpose of collecting 
these blanks was to determine if measurable concentrations of target compounds 
were introduced from the sampling apparatus. Rinse blanks also measured the 
effectiveness of decontamination procedures. Blanks were screened in the field for 
all target compounds using the gas chromatograph. 


None of the rinse blanks had concentrations of any target compounds above the 
Practical Quantitation Limit (PQL). This indicated that there was not any carry-over 
contamination and that decontamination procedures effectively removed 
contaminants from the sampling equipment. 
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D.4.2 METHOD BLANK RESULTS 


Method blanks were run each day to determine if sample preparation and analysis 
provided a means for contamination to be introduced into the sample. If 
contamination was introduced, detections of target compounds could have been 
falsely interpreted to be actual concentrations inherent in the sample. Method 
blanks were completed using both the gas chromatograph and infrared 
spectrophotometer. 


Two types of method blanks were analyzed on the gas chromatograph: a low-level 
method blank and a mid-level method blank. A low level method blank consisted 
of pure deionized water with only the surrogate 4-Bromofluorobenzene added. Low- 
level method blanks were run daily. A mid-level method blank consisted of pure 
deionized water with the surrogate and 100 ul of methanol added. The purpose of 
the mid-level method blank was to determine if there was any contamination of 
target compounds in the methanol. Methanol was used to perform extractions on 
particularly heavily contaminated soil samples. Mid-level method blanks were run 
on any day that these extractions were performed. 


There were a total of thirty five low level method blanks analyzed on the gas 
chromatograph. One of the low-level method blanks had reported concentrations of 
one of the target compounds above the PQL. The method blank 
MBVT102494GAXF was contaminated with trans-1,2-dichloroethene at 2 pg/L. 
There were no field samples that were analyzed during this day. However, matrix 
spike samples were analyzed and not surprisingly trans-1,2-dichloroethene recoveries 
were elevated. Since it was the last day of the field screening program and no more 
field samples were to be analyzed, no corrective actions were taken. 


There were thirteen mid-level method blanks analyzed throughout the Fort Devens 
Remedial Investigation. None of these blanks had reported concentrations of target 
compounds above respective PQLs. This indicated that the methanol used for 
extractions of heavily contaminated soils was free of target compound contamination. 


Method blanks analyzed on the IR consisted of test tubes of blank freon that were 
processed precisely the same as field samples (see Section 3 of the text for 
description of sample preparation of TPH analysis). Seventeen method blanks were 
prepared and analyzed during the field screening program. All of the blanks had an 
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IR response of 0. This indicated that there was no TPH contamination introduced 
during the preparation and analysis of the samples. 


D.4.3 FIELD ANALYTICAL MATRIX SPIKE RESULTS 


Matrix spike samples were analyzed on the gas chromatograph to determine if the 
matrix had any effect on the recovery of the target compounds. A total of twenty 
three matrix spike samples were run. Five of these were water samples and eighteen 
were soil samples. Spike recoveries of samples collected from AOCs 41, 43G, and 
43J are presented below: 











7 






% RECOVERY RANGE IN WATER | % RECOVERY RANGE IN SoiL | 








USEPA CLP guidelines were used to assess the spike recoveries of the soil and water 
samples. The CLP guideline for TCE matrix spike recoveries in water is a range of 
71 to 120%. All five of the water spike recoveries were within this range. There 
were no apparent matrix interferences demonstrated for TCE in these water samples. 


m/p-Xylene | 101 to 105 73 to 103 
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Since there are no CLP recovery limits for chlorinated target compounds other than 
for TCE, the limits of 1,1-dichloroethene were used as a general guideline tu assess 
the water matrix spike recoveries. This recovery range is 61 to 145%. The 
recoveries of all target compounds were within this range with the exception of trans- 
1,2-dichloroethene. The recovery of this compound did not meet criteria for all five 
water matrix spike samples. Trans-1,2-dichloroethene was also consistently detected 
in method blanks, although at concentrations below the POL. Introduction of this 
compound from sample preparation may be responsible for elevated matrix spike 
recoveries. 


The CLP recovery limits for benzene were used as a general guideline to assess the 
water matrix spike recoveries of the aromatic target compounds. The CLP recovery 
range for benzene is 76-127%. The recoveries of all aromatic target compounds fell 
within this range for all of the water matrix spikes that were analyzed. 


Soil spike recovery assessment was also based on CLP guidelines. CLP recovery 
limits are 62 to 137% for trichloroethene. All TCE spike recoveries were within this 
range. CLP recovery limits of 1,1-dichloroethene were used to make assessments of 
all other chlorinated target compounds. The CLP recovery range of 1,1- 
dichloroethene is 59 to 172%. Recoveries for all compounds fell within this range 
with the exception of vinyl chloride and trans-1,2-dichloroethene. All eighteen soil 
recoveries for vinyl chloride were below acceptable limits. For some spike samples 
the vinyl chloride peak was not detected at all. The soil matrix appeared to retard 
recoveries of vinyl chloride. Three of eighteen soil recoveries for trans-1,2- 
dichloroethene exceeded the CLP recovery range. A review of the check standard 
results for trans-1,2-dichloroethene on the days for which the matrix spike samples 
were run indicated that concentrations were roughly 100-200% higher than actual 
concentrations. Elevated matrix spike recoveries of trans-1,2-dichloroethene were 
attributed to elevated concentrations in the standard and are not believed to have 
been enhanced by the soil matrices. 


D.4.4 FIELD ANALYTICAL SAMPLE DUPLICATE PRECISION 
Duplicate water and soil samples were collected to measure sampling and analytical 


precision. A total of twenty nine water duplicates and thirteen soil duplicates were 
collected for field screening analysis. Duplicate water results are summarized below: 
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RPDs WITHIN EPA Richio 1 | 
_ CRITERIA 







Benzene 
Toluene 100% 
| ethylbenzene 
m/p-Xylene 
o-Xylene 
Vinyl Chloride 

{1,2-D0E 


USEPA Region I guidelines were used to assess the relative percent differences 
(RPD) between the sample and duplicate results. These guidelines have acceptability 
limits of 30% or less for water sample RPD and 50% or less for soil sample RPD 
(USEPA, 1988). 


3 


3 





3 


51a |! 
my ra 





Twenty-four of twenty-nine water sample/duplicate pairs (83%) had RPDs within 
EPA Region I criteria for all target compounds. The pairs of samples for which 
RPD criteria were not met for at least one target compound are SA40639W/D, 
SA40735W/D, SA41019W/D, SA41824W/D, and MW-401X2W/D. Overall, the 
duplicate data indicate that there was good precision demonstrated for the water 
samples. 


) ABB Environmental Services, Inc. 
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Field analytical duplicate soil sample results are summarized below: 






RPDs witHin USEPA 
REGION | CRITERIA 








00% 
(4.2005 _ 100% 
00% 
— a 00% 
00% 


Nine of the thirteen soil sample/duplicate pairs (69%) had RPDs which were within 
EPA Region I criteria for all target compounds. The pairs of samples for which the 
USEPA Region I criteria were not met are SBJ101F/D, SBJ1015F/D, SBJ 1209F/D 
and SBJ 1211F/D. Generally, the soil sample duplicate data indicates that there is 
good precision of the reported concentrations. 









| 
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TABLE 2 
SUMMARY OF CERTIFIED REPORTING LIMITS 
OF VOLATILE ORGANIC COMPOUNDS 
FORT DEVENS, MA 





CERTIFIED REPORTING LIMIT 
USATHAMA METHOD UM20._ USATHAMA METHOD LM19 
COMPOUND WATER ANALYSIS SOIL ANALYSIS 


a ee Cs 


” 1.1.1—Trichloroethane 0.5 0.0044 


































1.1.2—Trichloroethane 12 0.0054 
1.1—Dichloroethene 0.5 0.0039 
1.1—Dichloroethane 0.68 0.0023 
1.2—Dichloroethene (total) 0.5 0.0030 
1.2—Dichloroethane 0.5 0.0017 
1.2—Dichloropropane 0.5 0.0029 
Acetone 13 0.017 
Bromodichloromethane 0.59 0.0029 
Cis—1,3—dichloropropene 0.58 0.0032 
Vinyl acetate 8.3 0.0032 
Vinyl Chloride 2.6 0.0062 
Chloroethane 1.9 0.012 
Benzene 0.5 0.0015 
Carbon Tetrachloride 0.58 0.007 
Methylene Chloride 23 0.012 
Bromomethane 5.8 0.0057 
Chlormethane 3.2 0.0088 
Bromoform 2.6 0.0069 
Dichloromethane 2.3 0.012 
Chloroform 0.5 0.00087 
Chlorobenzene 0.5 0.00086 
Carbon Disulfide 0.5 0.0044 
Dibromochloromethane 0.67 0.003 1 
Ethylbenzene 0.5 0.0017 
Toluene 0.5 0.00078 
Methyl Ethyl Ketone 6.4 0.070 
Methyl Isoburtyl Ketone 3.0 0.027 
Methyl—n—Butyl Ketone 3.6 0.032 
Styrene 0.5 0.0026 
Trans — 1.3-Dichloropropene 0.7 0,0028 
1.1.2.2—Tetrachloroethane 0.51 0.0024 
Tetrachloroethane 1.6 0.0008 1 
Trichloroethene 0.5 0.0028 









Xviene (total) _ O.0015 
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TABLE 3 
SUMMARY OF CERTIFIED REPORTING LIMITS 
SEMIVOLATILE ORGANIC COMPOUNDS 
FORT DEVENS, MA 
CERTIFIED REPORTING LIMIT 
USATHAMA METHOD UM20 USATHAMA METHOD LM19 
COMPOUND WATER ANALYSIS SOIL ANALYSIS 





1.2.4—Trichlorobenzene 
1.2—Dichlorobenzene 
1.3—Dichlorobenzene 
1.4—Dichlorobenzene 
2.4.5-—Trichlorophenol 
2.4—Dichlorophenol 
2.4—Dimethylphenol 
2.4—Dinitrophenol 
2.4—Dinitrotoluene 
2—-Chlorophenol 
2—Chloronaphthalene 
2—Methylnaphthalene 
2—Nitroaniline 
2— Methylphenol 
2—Nitrophenol 
3.3—Dichlorobenzidine 
3—Nitroaniline 
2—Methyl—4.6—Dinitrophenol 
4—Bromophenylphenyl ether 
3—Methyl—4—Chlorophenol 
4—Chlorophenylphenyl ether 
4—Methylphenol 
4—Nitroaniline 
4—WNitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
bis (2—Chlorethoxy) methane 
bis (2—Chloroisopropyl) ether 
bis (2—Chloroethyl) ether 
bis (2—Ethylhexyl) phthalate 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Butyibenzyiphthalate 
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TABLE 4 
SUMMARY OF CERTIFIED REPORTING LIMITS 
OF INORGANIGS 
FORT DEVENS, MA 





CERTIFIED 
REPORTING 
LIMIT 
141 ug/L 







METHOD 
DESCRIPTION 








METHOD 





PARAMETER MATRIX 






ALUMINUM (Al) 




















SOIL JS16 ICP 2.35 ugg 

WATER SS10 ICP 38 ug/L 

ANTIMONY (Sb) SOIL JS16 ICP 7.14 ug/g 
WATER $D28 GFAA 3.03 ug/L 

SOIL JD25 GFAA 1.09 ug/g 

ARSENIC (As) WATER $D22 GFAA 2.54 ug/L 
SOIL JD19 GFAA 0.25 ug/g 

BARIUM (Ba) WATER §S10 ICP 5.0 ug/L 
SOIL JS16 ICP 5.18 ug/g 

BER YLLIUM (Be) WATER $S10 ICP 5.0 ug/L 
SOIL JS16 ICP 0.50 ug/g 

CADMIUM (Cd) WATER SS10 ICP 4.01 ug/L 
SOIL JS16 ICP 0.70 ug/g 

CALCIUM (Ca) WATER SS10 ICP 500 ug/L 
SOIL JS16 ICP 100 ug/g 

CHROMIUM (Cr) WATER $S10 ICP 6.02 ug/L 
SOIL JS16 ICP 4.05 ug/g 

COBALT (Co) WATER SS10 ICP 25 ug/L 
SOIL JS16 [eP 1.42 ug/g 

COPPER (Cu) WATER SS10 ICP 8.09 ug/L 
SOIL JS16 ICP 0.965 ug/g 

IRON (Fe) WATER $S10 ICP 42.7 ug/L 
SOIL JS16 ICP 3.68 ug/g 

WATER $510 ICP 18.6 ug/L 

LEAD (Pb) SOIL JS16 ICP 10.5 ug/g 
WATER $D20 GFAA 1.26 ug/L 
SOIL JD17 GFAA 0.177 ug/g 

MAGNESIUM (Mg) WATER $510 ICP 500 ug/L 
SOIL JS16 ICP 100 ug/g 

MANGANESE (Mn) WATER SS10 ICP 2.75 ug/L 
SOIL JS16 ICP 2.05 ug/g 
MERCURY (Hg) WATER SBO! CVAA 0.243 ug/L 
SOIL JBO1 CVAA 0.05 ug/g 

NICKEL (Ni) WATER SS10 ICP 34.3 ug/L 






1.71 ug/s 
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Fort Devens, MA (DV) 


Chemical Quality Control Report 


Installation: 


METHOD BLANKS 
1993-1994 SSI Groups 2,7 
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Chemical Quality Control Report 


Installation: Fort Devens, MA (DV) 


_ METHOD BLANKS 
1993-1994 SSI Groups 2,7 
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TON Ob 
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wn 6°9 96-834-70 %6-834-%0 Z2192H) s00x 
Ton 9s" >  %6-834-90 %6-834-90 4192 900Xx 
wn 9h >  %6-834-90  %6-834-%0 J€199 s0ax 
ton S" > %6-834-90  %76-834-90 9H92 s0cx 
wn 6't >  %6-834-90  %6-834-90 19SHZ) BOaX 
rn 9°2 > %6-834-90 %6-834-90 TIEHZI BOaX 
wn £°8 > %6-834-90 %6-834-40 3AVZ3 s00Xx 
tn gs" > %6-834-90 %6-834-%0 dJ0€19 s00x 
TN 6S" >  %6-834-90  %6-834-40 W19G¥8 sOax 
~N OOL >  %6-834-70 %6-834-40 O1YNIV BO0Xx 
TN O0L >  %6-834-90 %6-834-90 N10NI¥ 00x 
wn OL "6-34-90  %6-834-40 133v¥ 9800X 
ton 2° >  %6-834-90 %6-834-90 3A3192 BO0Xx 
ton s° >  %6-834-90  %6-934-40 d1302 00x 
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mn 9°9 > %6-834-L0  %6-834-L0 IW 8 10X 
tons >  %6-834-10  %76-834-10 SH9I3W «G10x 
mn Ss >  %6-834-10  %6-834-10 SH9IL3 10x 
tn 29° >  %6-834-10  %6-834-10 WiDuad 6s 1ax 
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pn ol > 46-834-91 46-834-L0 .N WOH1 
wn 02 > 6-NWEP-92  %6-NWE-92 Ni3d WHT 
in Ol >  %6-NWP-92  96-NWP-92 ON WWHT 
wn 02 >  §6-190-62 £6-190-12 Nl3d WAWO 
jpn ol >  §6-190-62 £6-100-L2 ON WAWO 
rn 02 > §€6-9NW-S2 €6-ONW-ZL Nl3d Wnhd 
PN Ol > §€6-90W-S2 €£6-9NW-ZL .N YnWG 
rn 02 > §6-ONV-S2 £6-9NW-zL Nl3d WIWO 
tn ob > €6-DNV-S2 £6-DNW-21 QN WING é6Lan 
jn 99" >  %6-834-80  %6-834-80 N3TAX §dOX 
yn s° > "6-834-80  %6-934-80 31941 sdax 
mn 9° > %6-834-80  %6-834-80 33191 sdax 
mn 1s" >  %6-834-80 %6-834-80 ¥3191 sdax 
wn 2° >  %6-834-80 %6-834-80 ddQgl1 sax 
jpn s" >  %6-834-80  %6-9834-80 YALS 8dax 
mn 9°¢ >  %6-834-80 %6-834-80 Y8NW 8ddx 
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G-1 IN-SITU HYDRAULIC CONDUCTIVITY TESTING 
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APPENDIX G-1 HYDRAULIC CONDUCTIVITY TEST RESULTS 


ABB-ES has performed a series of falling and rising head slug tests on monitoring 
wells installed during the AOC 41, AOC 43G, and AOC 43J Rls. Falling head test 
data were collected and analyzed for wells with static water levels above the top of 
the well screen. This appendix discusses the analytical procedure and presents 
estimated values of hydraulic conductivity. The test methodology is presented in 
Subsections 4.8.2 of Volume I of the Fort Devens POP (ABB-ES, 1993c). Field data 
from all tests were analyzed to estimate hydraulic conductivity using a derivation of 
the method of Hvorslev (1951)' and the method of Bouwer and Rice (1976)’. 


The form of the Hvorslev equation that was used relates the hydraulic conductivity, 
K, of an unconfined aquifer to the well geometry and the rate of head recovery by: 


Log(H,)-Log(H,)|_ r? Log(L | R) 
tf mk 2L 





Parameters in this equation included: r (radius of the well casing), R (radius of the 
borehole), L (length of the aquifer tested), as well as time (t) and water level (H) 
data expressed as drawdown. Log values are log base ten. Test data were also 
analyzed using AQTESOLV™®, an aquifer test analysis program by Geraghty Miller, 


‘Hvorslev, M.J., 1951. "Time Lag and Soil Permeability in Groundwater 
Observations;" U.S. Army Corps of Engineers, Waterways Experiment Station, 
Bulletin 36; Vicksburg, Mississippi. 


*Bouwer, H. and R.C. Rice, 1976. A Slug Test Method for Determining 
Hydraulic Conductivity of Unconfined Aquifers with Completely or Partially 
Penetrating Wells, Water Resources Research, Vol. 12, No. 3, pp 423-428. 


*AQTESOLYV, 1991 "ATESOLV, Aquifer Test Solver Version 1.00;" Geraghty 
and Miller Modeling Group; Reston, VA. 
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Inc. AQTESOLV™ utilizes the Bouwer and Rice method for estimating hydraulic 
conductivities in unconfined aquifers. 


Estimates of hydraulic conductivity for the 10 wells/piezometers tested at AOC 43] 
range between 2.9x10° cm/sec and 9.6x10’ cm/sec for the Bouwer and Rice method 
while the Hvorslev method yields values of 1.7x10° cm/sec to 1.0x10* cm/sec. 
Typically the Bouwer and Rice method provided hydraulic conductivity values which 
were greater than the values obtained with the Hvorslev equation. 


The results of hydraulic conductivity testing are summarized in Table G-1. The data 
for each test are also provided. The information contained in this Appendix is 
organized as follows: 


1) Table G-1, Summary of In-Situ Hydraulic Conductivity Test Results; 


2) Saturated-Aquifer Thickness Sensitivity Analysis - AQTESOLV™ 


Plots; 

3) Calculation of hydraulic conductivities using the Hvorslev Equation; 

4) Raw data, including times and head values selected for Hvorslev 
analyses: 

5) Plots of data, including circled time/head values used for Hvorslev 
analyses: 


6) A table of input parameters used for AQTESOL™ analyses; 

7) AQTESOLV™ plots with computed hydraulic conductivity values; and 

8) Aquifer testing completion checklists for each test performed. 
Hydraulic conductivity values are expressed in centimeters per second (cm/sec) while 
the raw data and recovery plots are referenced to feet and minutes. Static water 


levels in each well were referenced to zero with head stress being expressed as a 
positive change. 
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SENSITIVITY ANALYSIS FOR SATURATED AQUIFER THICKNESS 


As a result of the geologic media and stratigraphy encountered at sites AOC 41, 43G 
& 43J, a sensitivity analysis was performed to determine the effect of the saturated 
aquifer thickness term (H) used in the Bouwer and Rice (1976) slug test analysis 
procedure. Using data from rising head tests performed on two wells (KGM-94-04X 
and XGM-94-06X), the saturated aquifer thickness was varied to determine the effect 
on calculated hydraulic conductivity (all other parameters were fixed). The following 
table presents the results. 


Hydraulic Cond. Hydraulic Cond. 
H (ft) XGM-94-04X (cm/sec) XGM-94-06X (cm/sec) 
Equal to height 4.3x10° 2.9x10° 
of static water column 
in the well 
50) 3.6x107 2.5x10° 
100 3.5x10* 2.4x10° 
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TABLE G-1 
SUMMARY OF IN-SITU HYDRAULIC CONDUCTIVITY TEST RESULTS 
AOC 43G - HISTORIC GAS STATION G/ AAFES GAS STATION 





REMEDIAL INVESTIGATION REPORT 
FORT DEVENS, MA 


HYDRAULIC CONDUCTIVITY _ 













REMEDIAL INVESTIGATION - | | a 

| _XGM-94-03X 9.20E-05 | 

RISING HEAD 
SING 







-XGM-94-07X BEDROCK/OVERBURDEN 


__1.50E-03 | 
______-2.308-03 
5.70E-05| 7.30E-05| 

RISING HEAD 


AAFES-ID _| 
BEDROCK/OVERBURDEN _ RISINGHEAD __ 









____ AAFES-3 __OVERBURDEN_—|___RISINGHEAD 4.10E-04 | 6.20E-04 
| ___AAFES-5_ OVERBURDEN |__RISINGHEAD __ 2.70E-05 4.90E-05 









| _AAFES6 _| OVERBURDEN : 


_AAFES-7 __ FALLING HEAD _ 1-04!) | 
AAFES-7 | RISING HEAD S.40E-04, 2.20803. 
XGP-94-01X BEDROCK/OVERBURDEN _|__RISINGHEAD __| | ___2.20E-05 2.70E-05 
XGP-94-02X OVERBURDEN | ___ RISING HEAD 
XGP-94-03X OVERBURDEN 


RISING HEAD 























_XGP-94-04X _____ OVERBURDEN RISING HEAD _ 2.70E-04) 
XGP-94-05X__| ‘BEDROCK . RISINGHEAD | ___ a 3.60E-05 
|__XGP-94-06X__ | __ BEDROCK __ FALLING HEAD ___2.00E-05 


XGP-94-06X __ BEDROCK RISING HEAD 4.10E-06 | | 1.90E-05 


XGP-94.07X __ BEDROCK | RISING HEAD _ §.00E-05| 


Notes: 
cm/sec = centimeters/second 
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AOC 43J AQTESOLV DATA 








XJM-94-05X XJM-94-07X XJM-94-08X 
* RISING HEAD TEST RISING HEAD TEST RISING HEAD TEST 
TIME DISPL TIME DISPL TIME DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 
0.0833 1.57 0.05 1.95 0.1083 2.076 
0.1 1.99 0.0583 1.824 0.1166 14 
0.1166 1.53 0.0666 1.798 0.125 1.672 
0.1333 1.51 0.075 1.786 0.1333 1.616 
0.15 1.5 0.0833 1.773 0.1416 1.565 
0.1666 1.48 0.0916 1.76 0.15 1.515 
0.1833 1.47 0.1 1.748 0.1583 1.464 
0.2 1.45 0.1083 1.735 0.1666 1.414 
0.2166 1.44 0.1166 1.723 0.175 1.363 
0.2333 1.43 0.125 1.71 0.1833 1.319 
0.25 1.41 0.1333 1.697 0.1916 1.275 
0.2666 1.4 0.1416 1.685 0.2 1.231 
0.2833 1.39 0.15 1.666 0.2083 1.18 
0.3 1.39 0.1583 1.66 0.2166 1.136 
0.3166 1.37 0.1666 1.647 0.225 1.098 
0.3333 1.36 0.175 1.634 0.2333 1.054 
0.4167 1.31 0.1833 1.622 0.2416 1.01 
0.5 1.29 0.1916 1.609 0.25 0.972 
0.5833 1.21 0.2 1.603 0.2583 0.928 
0.6667 1.16 0.2083 1.59 0.2666 0.896 
0.75 The 0.2166 1078 0.275 0.858 
0.8333 1.07 0.225 1.565 0.2833 0.82 
0.9167 1.04 0.2333 1.552 0.2916 0.783 
1 1 0.2416 1.546 0.3 0.757 
1.0833 0.97 0.25 1.533 0.3083 0.719 
1.1667 0.93 0.2583 1.521 0.3166 0.688 
1.25 0.9 0.2666 1.508 0.325 0.656 
1.3333 0.87 0.275 1.495 0.3333 0.631 
1.4166 0.86 0.2833 1.489 C4 0.59 __._0'574 
1.5 0.83 0.2916 1.477 0.3666 0.53 
1.5833 0.81 0.3 1.47 0.3833 0.48 
1.6667 0.79 0.3083 1.458 0.4 0.442 
1.75 0.77 0.3166 1.445 0.4166 0.404 
1.8333 0.76 0.325 1.432 0.4333 0.366 
1.9167 0.74 0.3333 1.426 0.45 0.334 
2 0.73 0.35 1.401 0.4666 0.309 
2:5 0.68 0.3666 1.382 0.4833 0.284 
3 0.65 0.3833 1.363 0.5 0.259 
3.5 0.62 0.4 1.344 0.5166 0.24 
2 0.6 0.4166 1.325 0.5333 0.221 
4.5 0.59 0.4333 1.306 0.55 0.202 
5 0.57 0.45 1.287 0.5666 0.189 
3.9 0.56 0.4666 1.268 0.5833 0.17 
6 0.54 0.4833 1.249 0.6 0.164 


AOC 43J AQTESOLV DATA 








XJM-94-05X XJM-94-07X XJM-94-08X 
RISING HEAD TEST RISING HEAD TEST RISING HEAD TEST 
TIME —_—DISPL TIME —_ DISPL TIME —_—DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 
0.53 0.5 1.23 0.6166 0.151 
0.52 0.5166 1.218 0.6333 0.139 
0.52 0.5333 1.199 065 0.132 
0.51 0.55 1.18 0.6666 0.12 
0.51 0.5666 1.161 0.6833 0.12 
0.5 0.5833 1.142 0.7 0.107 
0.49 06 1.129 0.7166 0.101 
0.48 06166 1.111 0.7333 0.101 
0.46 0.6333 1.098 0.75 0.095 
0.44 065 1,079 0.7666 0.088 
0.42 0.6666 1.066 0.7833 0.082 
0.41 0.6833 1.047 0.8 0.076 
0.39 0.7 1.035 0.8166 0.076 
0.38 0.7166 1.016 0.8333 0.069 
0.37 0.7333 1.003 0.85 0.069 
0.36 0.75 0.984 0.8666 0.069 
0.35 0.7666 0.972 0.8833 0.069 
0.34 0.7833 0.959 09 0.063 
0.34 0.8 0.94 0.9166 0.063 
0.33 0.8166 0.928 0.9333 _0.057 
0.32 0.8333 0.915 0.95 0.057 
0.31 085 0.896 0.9666 0.057 
0.31 0.8666 0.883 0.9833 0.057 
03 0.8833 0.871 1 0.057 
0.29 09 0.858 1.2 0.044 
0.29 09166 0.846 14 0,038 
0.28 0.9333 0.833 16 0.031 
0.27 0.95 0.82 18 0.031 
0.27 0.9666 0.808 2 0.031 
0.27 0.9833 0.795 22 0.025 
0.26 +4 0.782 24 0.025 
12. 0.625 26 0.025 
14 0.498 28 0.025 
16 0.404 3 0.025 
18 0,328 32 0.019 
20.278 34 0.019 
2732 0.233 36 0.019 
24 0.202 38 0.019 
26 0.177 4 0.019 
28 0.158 42 0.019 
3 0.139 44 0.019 
32 0.126 46 0.019 
34 0.107 48 0,019 
36 0.101 5 0.019 








XJM-94-05X 


AOC 43J AQTESOLV DATA 


RISING HEAD TEST 


TIME DISPL TIME 
(MIN) (FT) (MIN) 

3.8 

4 

4.2 

4.4 

46 

4.8 


XJM-94-07X 


RISING HEAD TEST 


DISPL 
(FT) 


0.088 
0.088 
0.082 
0.076 
0.069 
0.063 
0.057 

0.05 

0.05 
0.044 
0.044 
0.038 
0.038 
0.031 
0.031 
0.025 
0.025 
0.025 
0.025 
0.019 
0.019 
0.019 
0.019 
0.019 
0.019 
0.013 
0.013 
0.013 
0.006 
0.013 
0.013 
0.006 


RISING HEAD TEST 


TIME 
(MIN) 

5.2 

9.4 

5.6 

5.8 

6 

6.2 

6.4 

6.6 

6.8 

: 

7.2 


DISPL 
(FT) 


0.019 
0.019 
0.019 
0.019 
0.019 
0.019 
0.019 
0.019 
0.019 
0.019 
0.019 


XJM-94-05X 


RISING HEAD TEST 


TIME 
(MIN) 


DISPL 
(FT) 


AOC 43J AQTESOLV DATA 


XJM-94-07X XJM-94-08X 

RISING HEAD TEST RISING HEAD TEST 
TIME DISPL TIME DISPL 
(MIN) (FT) (MIN) (FT) 


AOC 43J AQTESOLV DATA 











XJM-94-09X XJM-94-09X XJM-94-10X 
- FALLING HEAD TEST RISING HEAD TEST FALLING HEAD TEST 
TIME DISPL TIME DISPL TIME DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 
0.0666 2.426 0.075 1.799 1.00E-01 1.74 
0.075 2.223 0.0833 1.78 1.17E-01 1.39 
0.0833 1.927 0.0916 1.755 1.33E-01 1.59 
0.0916 1.857 0.1 1.73 1.50E-01 1.61 
0.1 2.04 0.1083 1.711 1.67E-01 1.59 
0.1083 2.223 0.1166 1.692 1.83E-01 1.64 
0.1166 1.964 0.125 1.685 2.00E-01 1.44 
0.125 1.579 0.1333 1.685 2.17E-01 2.08 
0.1333 1.674 0.1416 1.673 2.33E-01 1.33 
0.1416 1.326 0.15 1.679 2.50E-01 1.48 
0.15 1.788 0.1583 1.673 2.67E-01 1.54 
0.1583 1.51 0.1666 1.679 2.83E-01 1.51 
0.1666 1.8 0.175 1.673 3.00E-01 1.5 
0.175 1.687 0.1833 1.673 3.17E-01 1.5 
0.1833 1.927 0.1916 1.666 3.33E-01 1.5 
0.1916 1.971 0.2 1.654 4.17E-01 1.49 
0.2 2.122 0.2083 1.654 5.00E-01 1.49 
0.2083 1.567 0.2166 1.647 5.83E-01 1.49 
0.2166 1.927 0.225 1.647 6.67E-01 1.49 
0.225 1.687 0.2333 1.647 7,50E-01 1.49 
0.2333 1.876 0.2416 1.647 8.33E-01 1.48 
0.2416 1.655 0.25 1.641 9.17E-01 1.48 
0.25 1.825 0.2583 1.635 1 1.48 
0.2583 1.699 0.2666 1.641 1.0833 1.48 
0.2666 1.731 0.275 1.629 1.1667 1.48 
0.275 1.756 0.2833 1.629 1.25 1.48 
0.2833 1.718 0.2916 1.629 1.3333 1.48 
0.2916 1.75 0.3 1.629 1.4166 1.48 
0.3 1.724 0.3083 1.622 1.5 1.49 
0.3083 1.731 0.3166 1.616 1.5833 1.48 
0.3166 1.731 0.325 1.616 1.6667 1.48 
0.325 1.724 0.3333 1.616 1.75 1.48 
0.3333 1.724 0.35 1.61 1.8333 1.48 
0.35 1.718 0.3666 1.603 1.9167 1.48 
0.3666 1.712 0.3833 1.597 2 1.48 
0.3833 1.705 0.4 1.597 2.5 1.48 
0.4 1.705 0.4166 1.591 3 1.47 
0.4166 1.699 0.4333 1.578 3.5 1.47 
0.4333 1.699 0.45 1.578 4 1.47 
0.45 1.693 0.4666 1.578 4.5 1.46 
0.4666 1.693 0.4833 1.572 5 1.46 
0.4833 1.687 0.5 1.565 55 1.46 
0.5 1.68 0.5166 1.559 6 1.46 
0.5166 1.68 0.5333 1.559 6.5 1.45 


AOC 43J AQTESOLV DATA 


XJM-94-09X XJM-94-09X XJM-94-10X 


FALLING HEAD TEST RISING HEAD TEST FALLING HEAD TEST 





TIME —_—DISPL TIME —DISPL TIME —_DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 

0.5333 1.674 0.55 1.553 7 1.45 
0.55 1.674 0.5666 1.546 7.5 1.45 
0.5666 1.668 0.5833 1.54 8 1.45 
0.5833 1.668 06 1.534 8.5 1.44 
06 1.661 0.6166 1.528 Q 1.44 
0.6166 1.661 0.6333 1.528 9.5 1.44 
0.6333 1.655 065 1.521 +, _10 1.44 
0.65 1.655 06666 1.515 12 1.43 
0.6666 1.649 0.6833 1.509 14 1.42 
0.6833 1.642 07 1,509 16 1.41 
07 1.642 0.7166 1.502 18 1.4 
0.7166 1.642 0.7333 1.496 20 1.4 
0.7333 1.636 0.75 1.496 22 1.39 
0.75 1.636 0.7666 1.49 24 1.39 
0.7666 1.63 0.7833 1.483 26 1.39 
0.7833 1.63 08 1.483 28 1.38 
08 1.623 0.8166 1.477 30 1.37 
08166 1.623 0.8333 1.471 32 1.36 
0.8333 1.617 0.85 1.464 34 1.36 
0.85 1.617 0.8666 1.464 36 1.35 
0.8666 1.617 0.8833 1.458 38 1.35 
0.8833 1.611 0.9 1.452 40 1.34 
0.9 1.604 0.9166 1.452 42 1.33 
0.9166 1.604 0.9333 1.445 44 1.33 
0.9333 1.604 0.95 1.439 46 1.32 
0.95 1.598 0.9666 1.439 48 1.31 
0.9666 1.592 0.9833 1.433 50 1.31 
0.9833 1.592 ij el __ 52 1.3 
4 2.4588 1.2 1.376 54 1.29 
12 1.554 14 1.326 56 1.29 
1.4 1,522 16 1.275 58 1.28 
16 1.491 18 1.224 60 1.27 
18 1.459 2 1.18 62 1.27 
2 1.434 22 1.136 64 1.26 
2.2 1.402 24 1.092 66 1,26 
24 1.377 2.6 1.054 68 1.25 
2.6 1.345 2.8 1.016 70 1.25 
2.8 1.32 3 0.985 72 1.24 
3 1.295 3.2 0.953 74 1.23 
3.2 1.27 34 0.915 76 1.23 
34 1.244 36 0.884 78 1.22 
36 1.219 3.8 0.858 80 1.22 
3.8 1.2 4 0.827 82 1.22 
4 1.175 4.2 0.801 84 1.21 


AOC 43J AQTESOLV DATA 


XJM-94-09X XJM-94-10X 


é XJM-94-09X 


FALLING HEAD TEST RISING HEAD TEST FALLING HEAD TEST 





TIME —_—DISPL TIME —_—DISPL TIME ——DISPL 

(MIN) (FT) (MIN) (FT) (MIN) (FT) 
4.2 1.156 44 0.776 86 1.21 
4.4 1.137 46 0.751 88 1.2 
4.6 1.112 4.8 0.732 90 1.2 
48 1.093 + _ 5 0.707 92 1.19 
5 1.074 a 52 0.688 94 1.18 
5.2 1.049 5.4 0.669 96 1.18 
54 1.03 56 0.65 98 1.18 
56 1.011 5.8 0.631 ts 400: 44,47. 
5.8 0.992 6 0.612 102 1.16 
6 0.979 6.2 0.599 104 1.16 
6.2 0.96 6.4 0.587 106 1.15 
6.4 0.941 66 0.574 108 1.15 
6.6 0.922 6.8 0.555 110 1.14 
6.8 0.91 7 0,543 112 1.14 
7 0.891 7.2 0.53 114 1.13 
7.2 0.872 7.4 0.517 116 1.12 
7.4 0.859 7.6 0.505 118 1.12 
7.6 0.84 78 0,492 120 1.12 
7.8 0.828 8 0.479 122 1.11 
8 0.815 8.2 0.467 124 1.11 
8.2 0.796 8.4 0.461 126 1.1 
8.4 0.783 8.6 0.448 128 1.1 
8.6 0.771 8.8 0.442 130 1.09 
8.8 0.758 9 0.429 132 1.09 
9 0.739 92 0.416 134 1.08 
9.2 0.726 94 0.41 136 1.08 
94 0.714 9.6 0.397 138 1.07 
96 0.701 9.8 0.391 140 1.07 
9.8 0.689 10 0.385 142 1.06 

ty 1 0.676 12 0.315 144 1.06 
12 0.556 14 0.258 146 1.05 
14 0.474 16 0.214 148 1.05 
16 0.392 18 0.183 150 1.04 
18 0.322 20 0.151 152 1.04 
20 0.272 22 0.126 154 1.04 
22 0.221 24 ~=— 0.101 156 1.04 
24 0.183 26 ~—0.082 158 1.04 
26 0.152 28 ~=—s-:0.063 160 1.03 
28 0.126 30 0.044 162 1.03 
30 0.101 32 0.044 164 1.02 
32 0.089 34 0.025 166 1.02 
34 0.07 36 ~—s-:0.025 168 1.02 
36 0.057 38 0.012 170 1.01 
38 0.044 40 0.006 172 1 





AOC 43J AQTESOLV DATA 


XJM-94-09X XJM-94-09X XJM-94-10X 
FALLING HEAD TEST RISING HEAD TEST FALLING HEAD TEST 
TIME —_—DISPL TIME —_—DISPL TIME —_—DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 
40 0.038 42 0 174 1 
42 0.025 176 1 
44 0.025 178 0.99 
180 0.99 
182 0.98 
184 0.98 
186 0.98 
188 0.97 
190 0.97 
192 0.96 
194 0.96 
196 0.96 
198 0.95 
200 0.95 
202 0.94 
204 0.94 
206 0.93 
208 0.93 
210 0.93 
212 0.92 
214 0.92 
216 0.91 
218 0.91 
220 0.9 
222 0.9 
224 0.9 
226 0.89 
228 0.89 
230 0.89 
232 0.88 
234 0.88 
236 0.88 
238 0.87 
240 0.87 
242 0.87 
244 0.87 
246 0.87 
248 0.86 
250 0.86 


252 0.86 


AOC 43J AQTESOLV DATA 











we 2446-02 2446-03 2446-04 

RISING HEAD TEST RISING HEAD TEST FALLING HEAD TEST 

TIME DISPL TIME DISPL TIME DISPL 

(MIN) (FT) (MIN) (FT) (MIN) (FT) 
0.0166 1.029 0.0666 0.75 0.0916 1.787 
0.025 0.057 0.0833 0.42 0.1 1.263 
0.0333 0.19 0.1 0.28 0.1083 1.749 
0.0416 0.038 0.1166 0.24 0.1166 1.667 
0.05 0.493 0.1333 0.23 0.125 1.774 
0.0583 0.941 0.15 0.21 0.1333 1.692 
0.0666 0.84 0.1666 0.21 0.1416 1.547 
0.075 0.72 0.1833 0.2 0.15 1.212 
0.0833 0.594 0.2 0.2 0.1583 1.572 
0.0916 0.499 0.2166 0.19 0.1666 1.149 
0.1 0.442 0.2333 0.19 0.175 0.979 
0.1083 0.404 0.25 0.19 0.1833 1.377 
0.1166 0.373 0.2666 0.18 0.1916 1.055 
0.125 0.354 0.2833 0.18 0.2 1.2 
0.1333 0.341 0.3 0.18 0.2083 1.004 
0.1416 0.329 0.3166 0.18 0.2166 0.979 
0.15 0.322 0.3333 0.18 0.225 0.865 
0.1583 0.31 0.4167 0.17 0.2333 1.004 
0.1666 0.303 0.5 0.16 0.2416 1.156 
0.175 0.303 0.5833 0.15 0.25 0.871 
0.1833 0.303 0.6667 0.15 0.2583 0.954 
0.1916 0.297 0.75 0.14 0.2666 0.657 
0.2 0.297 0.8333 0.14 0.275 0.594 
0.2083 0.291 0.9167 0.14 0.2833 0.707 
0.2166 0.291 1 0.13 0.2916 0.581 
0.225 0.291 1.0833 0.13 0.3 0.619 
0.2333 0.284 1.1667 0.13 0.3083 0.594 
0.2416 0.284 1.25 0.13 0.3166 0.575 
0.25 0.284 1.3333 0.12 0.325 0.575 
0.2583 0.278 1.4166 0.12 0.3333 0.562 
0.2666 0.278 15 0.11 0.35 0.549 
0.275 0.278 1.5833 0.11 0.3666 0.537 
0.2833 0.272 1.6667 0.11 0.3833 0.524 
0.2916 0.278 1.75 0.11 0.4 0.512 
0.3 0.272 1.8333 0.11 0.4166 0.505 
0.3083 0.272 1.9167 0.11 0.4333 0.505 
0.3166 0.272 aa 4 2 0.1 0.45 0.499 
0.325 0.272 2:5 0.0 0.4666 0.493 
0.3333 0.272 3 0.08 0.4833 0.486 
0.35 0.265 3.5 0.08 0.5 0.486 
0.3666 0.265 4 0.0 0.5166 0.486 
0.3833 0.259 4.5 0.06 0.5333 0.48 
0.4 0.259 5 0.06 0.55 0.48 
0.4166 0.259 5.5 0.05 0.5666 0.474 


AOC 43J AQTESOLV DATA 


2446-02 2446-03 2446-04 


RISING HEAD TEST RISING HEAD TEST FALLING HEAD TEST 


TIME —_—DISPL TIME —_—DISPL TIME —_—DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 

0.4333 0.259 4.6 0.05 0.5833 0.474 
0.45 0.259 265 0.04 0.6 0.467 
0.4666 0.253 7 0.04 0.6166 0.474 
0.4833 0.253 7.5 0.04 0.6333 0.474 
0.5 0.253 8 0.04 0.65 0.467 
0.5166 0.253 8.5 0.04 0.6666 0.467 
0.5333 0.246 9 0.04 0.6833 0.467 
0.55 0.246 9.5 0.04 0.7 0.461 
0.5666 0.246 10 0.04 0.7166 0.461 
0.5833 0.246 12 0.03 0.7333 0.455 
0.6 0.246 14 0.03 0.75 0.455 
0.6166 0.246 16 0.03 0.7666 0.455 
0.6333 0.24 18 0.02 0.7833 0.455 
0.65 0.24 20 0.02 0.8 0.448 
0.6666 0.24 22 0.02 0.8166 0.448 
0.6833 0.24 24 0.02 0.8333 0.448 
0.7 0.24 26 0.01 0.85 0.448 
0.7166 0.24 28 0.01 0.8666 0.448 
0.7333 0.24 30 0.01 0.8833 0.442 
0.75 0.24 32 0.01 0.9 0.442 
0.7666 0.24 34 0.01 0.9166 0.442 
0.7833 0.234 36 0.01 0.9333 0.442 
0.8 0.24 38 0.01 0.95 0.436 
0.8166 0.234 40 0.01 0.9666 0.436 
0.8333 0.234 42 0.01 0.9833 0.436 
0.85 0.234 44 0.01 1 0.436 
0.8666 0.234 46 0 1.2 0.423 
0.8833 0.234 48 0.01 1.4 0.411 
0.9 0.234 50 0 1.6 0.398 
0.9166 0.234 52 0 1.8 0.398 
0.9333 0.234 54 0 2 0.392 
0.95 0.228 56 0 29 0.385 
0.9666 0.234 58 0 2.4 0.373 
0.9833 0.228 60 0 2.6 0.366 
1 0.228 62 0 2.8 0.36 
‘2 0.221 64 0 3 0.354 
1.4 0.215 BE 0 3.2 0.354 
1.6 0.209 68 0 3.4 0.347 
1.8 0.209 3.6 0.341 
2 0.196 3.8 0.335 
2.2 0.196 4 0.335 
2.4 0.19 4.2 0.328 
2.6 0.183 4.4 0.322 
2.8 0.183 46 0.316 


AOC 43J AQTESOLV DATA 


2446-02 2446-03 2446-04 





RISING HEAD TEST RISING HEAD TEST FALLING HEAD TEST 





TIME — DISPL TIME —_DISPL TIME —_DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 
3 0.177 4.8 0.31 
32 0.171 5 0.31 
34 0.171 52 0.303 
36 0.164 54 0.303 
3.8 0.164 56 0.297 
t4 4 0.158 5.8 0.297 
42. 0.158 6 0.291 
44 0.158 6.2 0.284 
46 0.152 64 0.278 
48 0.146 66 0.272 
5 0.146 6.8 0.272 
52 0.146 7 0.265 
54 0.146 72 0.265 
56 0.139 7.4 0.259 
58 0.133 76 0.253 
6 0.133 78 0.246 
6.2 0.133 8 0.246 
6.4 0.127 8.2 0.24 
66 0.127 84 0.234 
68 0.127 86 0.234 
7 (0,127 88 0.234 
72 0.12 9 0.227 
74 0.12 92 0.227 
76 0.12 94 0.221 
78 0.12 96 0.221 
+ 8 0.12 9.8 0.215 
2 "32 0.12 +4 10 0.245 
84 0.114 12 0.183 
86 0.114 14 0,158 
88 0.114 16 0.139 
9 0.108 18 0.126 
92 0.108 20 ~=—0.108 
94 0.108 22 += 0.095 
96 0.108 24 ~—s- 0.082 
98 0.108 26 0.076 
10 0.108 28 ~—s-_: 0.063 
12 0.089 +. 30 0.057 
14 0.07 A 320.051 
16 0.064 34 ~— 0.051 
18 0.057 36 ~—s-:(00.038 
20 ~=0.051 38 «0.038 
22 ~=—-0.045 40 0.038 
24 ~=—s- 0.038 42 0.032 
26 = 0.032 44 0.032 














AOC 43J AQTESOLV DATA 





2446-02 2446-03 2446-04 
RISING HEAD TEST RISING HEAD TEST FALLING HEAD TEST 
TIME DISPL TIME DISPL TIME DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 
28 0.026 46 0.032 
30 0.026 48 0.025 
32 0.013 50 0.025 
34 0.019 52 0.025 
36 0.013 54 0.019 
38 0.013 56 0.019 
40 0.007 58 0.019 
42 0.007 60 0.019 
44 0.007 62 0.019 
46 0.007 64 0.019 
48 0 66 0.019 
50 0 68 0.013 
52 0 70 0.013 
72 0.013 
74 0.013 
76 0.013 
78 0.013 
80 0.006 
82 0.006 
84 0.013 
86 0.013 
88 0.013 
90 0.006 
92 0.013 
94 0.013 


0.006 








AOC 43J AQTESOLV DATA 


2446-04 XJP-94-01X XJP-94-02X 





RISING HEAD TEST RISING HEAD TEST FALLING HEAD TEST 











TIME DISPL TIME DISPL TIME DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 

0.0333 2.935 0.0833 1.15 0.0833 L237 
0.0416 1.484 0.1 1.1 0.0916 1.2 
0.05 0.613 0.1166 0.95 0.1 1.098 
0.0583 2.172 0.1333 0.94 0.1083 1.124 
0.0666 2.064 0.15 0.88 0.1166 0.972 
0.075 2.001 0.1666 0.63 0.125 0.896 
0.0833 1.837 0.1833 0.58 0.1333 0.896 
0.0916 1.704 0.2 0.52 0.1416 1.092 
0.1 1.547 0.2166 0.47 0.15 0.739 
0.1083 1.414 0.2333 0.43 0.1583 0.713 
0.1166 1.294 0.25 0.4 0.1666 0.701 
0.125 1.187 0.2666 0.36 0.175 0.688 
0.1333 1.099 0.2833 0.33 0.1833 0.675 
0.1416 1.023 0.3 0.31 0.1916 0.657 
0.15 0.953 0.3166 0.28 0.2 0.644 
0.1583 0.89 0.3333 0.26 0.2083 0.625 
0.1666 0.84 0.4167 0.18 0.2166 0.606 
0.175 0.796 0.5 0.12 0.225 0.593 
0.1833 0.758 0.5833 0.09 0.2333 0.581 
0.1916 0.726 0.6667 0.07 0.2416 0.568 
0.2 0.695 0.75 0.06 0.25 0.556 
0.2083 0.682 0.8333 0.05 0.2583 0.549 
0.2166 0.663 0.9167 0.05 0.2666 0.537 
0.225 0.657 1 0.04 0.275 0.53 
0.2333 0.644 1.0833 0.04 0.2833 0.518 
0.2416 0.638 1.1667 0.03 0.2916 0.511 
0.25 0.631 1.25 0.03 0.3 0.505 
0.2583 0.619 1.3333 0.03 0.3083 0.505 
0.2666 0.613 1.4166 0.02 0.3166 0.499 
0.275 0.606 1:5 0.02 0.325 0.492 
0.2833 0.606 1.5833 0.02 0.3333 0.486 
0.2916 0.6 1.6667 0.02 0.35 0.473 
0.3 0.594 1.75 0.02 0.3666 0.467 
0.3083 0.587 1.8333 0.01 0.3833 0.461 
0.3166 0.581 1.9167 0.02 0.4 0.455 
0.325 0.581 2 0.01 0.4166 0.448 
0.3333 0.575 20 0 0.4333 0.442 
0.35 0.568 3 0 0.45 0.436 
0.3666 0.562 3.5 0 0.4666 0.429 
0.3833 0.556 4 0 0.4833 0.423 
0.4 0.549 4.5 0 0.5 0.417 
0.4166 0.543 5 0 0.5166 0.417 
0.4333 0.543 3.9 0 0.5333 0.41 
0.45 0.537 6 0 0.55 0.404 


AOC 43J AQTESOLV DATA 


XJP-94-01X XJP-94-02X 


2446-04 





RISING HEAD TEST RISING HEAD TEST FALLING HEAD TEST 


TIME —DISPL TIME ——DISPL TIME —DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 

0.4666 0.53 6.5 0 0.5666 0.391 
0.4833 0.53 7 0 0.5833 0.398 
05 0.524 7.5 0 06 0.391 
0.5166 0.524 8 0 0.6166 0.385 
0.5333 0.518 8.5 0 0.6333: 0.379 
055 0.518 Q 0 065 0.379 
0.5666 0.518 9.5 0 0.6666 0.372 
0.5833 0.512 10 0 0.6833 0.372 
06 0.512 0.7 0.366 
0.6166 0.505 0.7166 0.366 
0.6333 0.505 0.7333 0.366 
0.65 0.505 0.75 0.36 
0.6666 0.499 0.7666 0.36 
0.6833 0.499 0.7833 0.36 
0.7 0.499 0.8 0.354 
0.7166 0.493 0.8166 0.354 
0.7333 0,493 0.8333 0.347 
0.75 0.493 0.85 0.347 
0.7666 0.493 0.8666 0.347 
0.7833 0.486 0.8833 0.341 
0.8 0.486 09 0.341 
0.8166 0.486 0.9166 0.341 
0.8333 0.486 0.9333 0.341 
0.85 0.48 0.95 0.335 
0.8666 0.48 0.9666 0.335 
0.8833 0.48 0.9833 0.335 
0.9 0.48 1 0.328 
0.9166 0.48 1.2 0.309 
0.9333 0.48 1.4 0.29 
0.95 0.474 16 0.271 
0.9666 0.474 18 0.259 
0.9833 0.474 +, 2 0.246 
1 0.474 2.2 0.234 
1.2 0.455 24 0.221 
14 0.442 26 0.215 
16 0.429 2.8 0.202 
18 0.417 3 0.189 
2 0.411 3.2 0.183 
2.2 0.404 3.4 0.177 
24 0.392 36 0.164 
2.6 0.385 3.8 0.158 
2.8 0.379 4 0,152 
3. 0.373 42 0.145 
3.2 0.366 44 0.139 





AOC 43J AQTESOLV DATA 








e 2446-04 XJP-94-01X XJP-94-02X 
RISING HEAD TEST RISING HEAD TEST FALLING HEAD TEST 
TIME —_—DISPL TIME DISPL TIME DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 

3.4 0.36 46 0.133 
3.6 0.354 4.8 0.126 
3.8 0.347 5 0.12 

4) 4 (0.341 5 2 0.114 
4742. 0.335 54 0.107 
4.4 0.335 5.6 0.107 
4.6 0.328 5.8 0.101 
4.8 0.322 ta 6 0.095 
5 0.322 6.2 0.095 
5.2 0.316 6.4 0.088 
5 4 0.31 6.6 0.082 
5.6 0.303 6.8 0.076 
5.8 0.297 7 0.076 
6 0.291 72 0.069 
6.2 0.291 7.4 0.069 
6.4 0.284 7.6 0.063 
6.6 0.284 7.8 0.057 
6.8 0.278 8 0.057 
7 0.272 8.2 0.057 
7.2 0.272 8.4 0.05 
7.4 0.272 8.6 0.05 
7.6 0.265 8.8 0.044 
7.8 0.259 9 0.044 
8 0.259 9.2 0.038 
8.2 0.253 94 0.038 
8.4 0.253 96 0.038 
8.6 0.246 9.8 0.038 
8.8 0.246 10 0.032 
9 0.24 12 0.006 
92 0.24 
9.4 0.234 
96 0.234 
9.8 0.227 
5 10 PPE, 
: 12 0.202 
14 0.177 
16 0.158 
18 0.139 
20 0.12 
22 0.108 
24 0.095 
26 0.089 
28 0.076 
30 0.07 





AOC 43J AQTESOLV DATA 





2446-04 XJP-94-01X XJP-94-02X 
RISING HEAD TEST RISING HEAD TEST FALLING HEAD TEST 
TIME —— DISPL TIME — DISPL TIME ——DISPL 
(MIN) (FT) (MIN) (FT) (MIN) (FT) 
32 0.063 
34 0.057 
36 0.051 
38 0.044 
40 0.044 
42 0.038 
44 0.038 
46 0.032 
48 0.032 
50 0.025 
52 0.025 
54 0.025 
56 0.025 
58 0.019 
60 0.019 
62 0.019 
64 0.019 
66 0.019 


68 0.007 te 





AOC 43J AQTESOLV DATA 


* XJP-94-02X 


RISING HEAD TEST 





TIME DISPL 

(MIN) — (FT) 
9.16E-02 2.297 
1.00E-01 1.528 
1.08E-01 1.18 
1.17E-01 0.442 
1.25E-01 0.385 
1.33E-01 0.373 
1.42E-01 0.366 
1.50E-01 0.379 
1.58E-01 0.373 
1.67E-01 0.354 
1.75E-01 0.347 
1.83E-01 0.322 
1.92E-01 0.316 
+, _2.00E-01 0.303 
4 2.08E-01 0.284 
2.17E-01 0.278 
2.25E-01 0.272 
2.33E-01 0.253 
2.42E-01 0.24 
5 2.50E-01 0.227 
2.58E-01 0.215 
2.67E-01 0.183 
2.75E-01 0.196 
2.83E-01 0.189 
2.92E-01 0.177 
3.00E-01 0.177 
3.08E-01 0.171 
3.17E-01 0.164 
3.25E-01 0.152 
3.33E-01 0.145 
3.50E-01 0.145 
3.67E-01 0.126 
3.83E-01 0.126 
4.00E-01 0.107 
4.17E-01 0.101 
4.33E-01 0.088 
4.50E-01 0.082 
4.67E-01 0.076 
4.83E-01 0.07 
+  5.00E- 0.07_ 
4x. 547E-01 0.057 
5.33E-01 0.057 
5.50E-01 0.051 
5 67E-01 0.044 








XJP-94-02X 


RISING HEAD TEST 


TIME 

(MIN) 
5.83E-01 
6.00E-01 
6.17E-01 
6.33E-01 
6.50E-01 
6.67E-01 
6.83E-01 
7.00E-01 
7.17E-01 
7.33E-01 
7.50E-01 
7.67E-01 


DISPL 
(FT) 

0.038 
0.032 
0.025 
0.025 
0.019 
0.013 
0.013 
0.013 
0.006 
0.006 
0.006 

0 


AOC 43J AQTESOLV DATA 








AOC 43J AQTESOLV DATA 


RISING HEAD TEST 





TIME —_—DISPL 
(MIN) (FT) 








AOC 43J AQTESOLV DATA 


XJP-94-02X 





RISING HEAD TEST 


TIME — DISPL 
(MIN) (FT) 
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XJM-94-05X RISING HEAD TEST 
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XJM-94-09X RISING HEAD TEST 
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2446-02 RISING HEAD TEST 
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2446-03 RISING HEAD TEST 
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2446-04 FALLING HEAD TEST 
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2446-04 RISING HEAD TEST 
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XJP-94-01X RISING HEAD TEST 
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AOC 43) 


AOC 43J 
AQUIFER SLUG TESTING 
INPUT PARAMETERS FOR AQTESOLV 





FALLING HEAD TESTS 
INITIAL | RADIUS OF RADIUS OF SATURATED | SCREEN DEPTH TO BOT 


| DISPLACEMENT WELL CASING | BOREHOLE | AQ. THICKNESS LENGTH | OF WATER 


RISING HEAD TESTS 


INITIAL. RADIUS OF RADIUS OF SATURATED SCREEN | STATICHT. | DEPTH TO BOT | 


DISPLACEMENT | WELL CASING | BOREHOLE | AQ. THICKNESS | LENGTH | OF WATER OF WELL 


XJM-94-05.X 
XJM-94-07X 
XJM-94-08X 
XJM-94-09X 
2446-02 
2446-03 
2446-04 
XJP-94-01X 
XJP-94-02% 





NA = Rising Head test not performed due to very slow water level recovery; see results for Falling Head tests. 
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7) asg ieoré 







AQUIFER TESTING COMPLETION | CHECKLIST 
AQUIFER TEST NO. _2 


“TYPE OF TEST 
HERMIT TYPE/SERIAL# 


DATA COLLECTION RATE 


| TRANSDUCER 


INPUT CHANNEL 


ate sare 


“STATIC WATER LEVEL (FT./TOC) | hoa 
———————— 
ae 

—— 
et 
[camel 









SLUG DEPTH (FT./TOC)_ 
TIME OF SLUG PLACEMENT _ cr ¥ 68 
TIME OF WL EQUILIBRATION jg 


; 
aes 


ile 
“1632 Hag [BT we CD 
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AQUIFER TESTING COMPLET ION CHECKLIST 
AQUIFER TEST NO. 








a EE 
paracoumeneNTa® | poG pay | 
A 










| TRANSDUCER 


SCALE FACT OR 


INPUT MODE (TOC/SUR) 
STATIC WATER LEVEL (FT./TOC) 


WELL DEPTH (FT./TOC) 









XD DEPTH (FT.TOC) 


INITIAL XD REFEREN CE 
SLUG DEPTH (FT. / TOC) 
TIME OF SLUG PLACEMENT 


TIME OF WL EQUILIBRATION 
NEW XD REFERENCE 


START TIME OFTEST — 





FORT DEVENS, MASSACHUSETTS 
ABB Environmental Services, Inc. 




















ass trors 


AQUIFER TESTING COMPLETION CHECKLIST 
AQUIFER TEST NO. . 












DATA COLLECTION RATE 


SCALE FACTOR 


INPUT MODE (TOC/SUR) TO C 





STATIC WATER LEVEL (FT./TOC) | 


WELL DEPTH (FT./TOC) 
_ XD DEPTH (FT.TOC) 20 ov" 
INITIAL XD REFERENCE 






¥ 19.36 TOC 
oan nna ON 
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AQUIFER TESTING COMPLETION CHECKLIST 
AQUIFER TEST NO. 3 











TYPE OF TEST . 
ERT TPES a 


| ste = Cid r3 


DATA COLLECTION RATE LOG Qs 


TRANSDUCER 
5039 


oo 


= ieee 


0.08 


| | 
q 
| | | 
q 
| | 
j / 
| 


INPUT MODE (TOC/ SUR) 


-\ 


STATIC WATER LEVEL (FT. /TOO) F.03 


ae rs 


0. 
a 

TIME OF WL EQUILIBRATION — | jie 
ans oe nae 
[—srarrmmcorrest «dO 


END TIME OF TEST 1645 
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‘o| 





TOC | 


= 
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AQUIFER TESTING COMPLETION CHECKLIST 





() ce tenes 


BY WHOM 


R. PENDLETON 






MONITORING WELL ID 


RISING HEAD _ 
2000 / 2K - 184 
eres pes STEP | 
Lo@ 2 MIN 
anspor 












—_— ' 


be 0.0f 


er 
INPUT MODE CTOC/SUR 





| p< 
. — | . : = | | 
6 

| | ae : 





STATIC WATER LEVEL (FT./TOC) | 9.035" 
| 
24 
703 
| suucpermHeryTo) |S 
ae 
1615 | 








y) 
S: 


7 

£ 

| | 2 
= = = 





9.93" TOC. 


END TIME OF TEST ]700 





FORT DEVENS, MASSACHUSETTS 
ABB Environmental Services, Inc. 





(7) osc tors 


AQUIFER TESTING COMPLETION CHECKLIST 


AQUIFER TEST NO. —$2 






MONITORING WELL ID XTM-94-]0 
DATE OF TEST | 2g 


HERMITTYPE/SERIAL# =| f00B / 4k 





~ | 
ad ft 
es 
S 
© 


TEST # - | | 1 lerEep Sh | 
0G 2 MIN 
TRANSDUCER b BEY | 
6638 
co 


— Za | = 6. CAT _ 


TEST DATA 


SCALE FACTOR 


















& 
7.36 
Pa 


oO 


> 


: 
ye 


INITIAL XD REFERENCE 








suc DEPTH e770 
| TIME OF SLUG PLACEMENT OF27 AR 


INPUT MODE (TOC/SUR) 76 





TIME OF WL EQUILIBRATION 


| 
| 
| NEW XD REFERENCE | 
START TIME OF TEST Od27 HR* 


END TIME OF TEST 





3H0 HRS 4O TOC 


Au te >} low i ove Tu | = 
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~ AQUIFER TESTING COMPLETION CHECKLIST 
a AQUIFER TEST NO. _& 








: 
—— a -+1' | | et | | 
| HeRMaTTyreyserial# | Qowo/ak-i99 | 





DATA COUECTON RAT 
Texacouscnonmat™ | Jog 2 an 
= ia sores 
Tse SSi«dCwosg Sd 
_mae | 
508 | 

mrormovenocson | goes] 


é aa 
we DETHGTTO | ju 
XD DEPTH FT-TOC) 











INITIAL XD REFERENCE | . 
| SLUG DEPTH (FT./TOC) 


_ TIMEOFSLUGPLACEMENT | O- nS 
TIME OF WL EQUILIBRATION 
[sewsomernce | NA] 
_starttimeortest | OI RG | 
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AQUIFER TESTING COMPLETION CHECKLIST 


AQUIFER TEST NO. 


oarsormsr 
iE) 
[emarnmeratats | ano /ak-18) 
2 oH 


= 5 ae 


BY WHOM 
LT 


> 
Fr 
a 








| 
) 
, 
q 
| 
q | 

qT 
| 








INPUT MODE (TOC/SUR) a i a ak 


STATIC WATER LEVEL F7700 


WELLDEPTH(FT./TOC) | JH 
“nmansonrene |g £3 
a a 

“Time orsuucraceMent [| ogy3HRs | 
| HRS Y 647 Toc GO 
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~— 
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AQUIFER TESTING COMPLETION CHECKLIST 







worms «dg 
mead 3 
v= 


TRANSDUCER 


ait 
= s 
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' 
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N 
O 

u 
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29.933] 
—0,0249| 


} 


INPUT CHANNEL 


= 
WELL DEPTH (FT./TOC) __ ips PEt 
17.6 
7 


SLUG DEPTH (FT./TOC) ; ~I7& 


TIME OF SLUG PLACEMENT l}iG HR 


[ie wRS 


SCALE FACTOR | 





71 oC. 


| 
| ) 
| 
! 
| 
q 
! 
| 
! 
| 














i 
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TIME OF WL EQUILIBRATION 


NEW XD REFERENCE 
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E. OF TEST BAO HRS | 
430 HRS | ¥ 7.77‘ Joc &d) 
es 





r i 
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AQUIFER TESTING COMPLETION CHECKLIST 
AQUIFER NO. A 


PS! 
nS PS 
pT MODE TOON 


G a 


| XD DEPTH (FT.TOC) 





TIME OF SLUG PLACEMENT 
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AQUIFER TESTING COMPLETION CHECKLIST 
a - AQUIFER TEST NO. 





MONITORING WELL ID 


rer 


| TRANSDUCER 


5o34 
| 


PSIG 20. 
a co 





Ny 
IW) 


INPUT CHANNEL 
INPUT MODE (TOC/SUR) Toc 


) 


oO 
O 
‘ 





STATIC WATER LEVEL (FT./TOC) 


__WELL DEPTH (FT./TOO) 






INITIAL XD REFERENCE 


SLUG DEPTH (FT./TOC) 14.8 





Os ts|0 
oy) ee a |, 
a he 


TIME OF SLUG PLACEMENT 
TIME OF WL EQUILIBRATION 


NEW XD REFERENCE 





~FORT DEVENS, MASSACHUSETTS 
ABB Environmental Services, Inc. 





(7) oss roors 





AQUIFER TESTING COMPLETION CHECKLIST 
AQUIFER TEST NO. 





INpuTMopECoc/suR | TOC 
sane WaT AGS | gT 





FORT DEVENS, MASSACHUSETTS 
ABB Environmental Services, Inc. 














(7) csc teoce 





Noyuiacis TESTING COMPLETION CHECKLIST 
AQUIFER TEST NO. aa 


MONITORING WELL ID 





XJ P-94-02 
| paeortest | -AD-GH 
[neormest | FALZNe” HEAD 
_emarnevs lapco jax 


DATA COLLECTION RATE 


Lo ro 
ae ae 


SCALE FACTOR 


NPULCHANNEL LIN, 

























XD DEPTH (FT.TOC) 
INITIAL XD REFERENCE 


TIME OF WL EQUILIBRATION 


START TIME OF TEST 


END TIME ey 
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AQUIFER TESTING COMPLETION CHECKLIST 


AQUIFER TESTNO. 4 





wowronncwar | xzp-qy-cow | 
DATE OF TEST q-22-95 | 





TYPE OF TEST 





HERMIT TYPE/SERIAL# | Avery > 
| Teste =i ssi‘; OW Od STEP O 
| DATA COLLECTION RATE é. 


TRANSDUCER | 










TEST DATA 
INPUT MODE (TOC/SUR) 


WELL DEPTH (FT. /TOC) = 


JHHO | 
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APPENDIX G 








G-2 HYDRAULIC GRADIENT AND GROUNDWATER FLOW VELOCITY 
CALCULATIONS 








Fort Devens Groups 2 & 7 
AOC 43G Flow Velocities/Horizontal Gradients 





Horizontal gradient between XGM-93-02X and XGM-94-06X. 


These monitoring wells are roughly along the axis of the plume and interpretive 
water table elevation contours indicate that they share a common flow path. 


Monitoring Well Distance Between Wells GW Elev. Gradient (ft/ft) 


XGM-93-02X 367 feet 279.08 0.052 
XGM-94-06X 260.15 
279.89 0.036 
266.73 
278.22 0.041 
262.99 


Range of K (Hydraulic Conductivity) Values at AOC 43G: 





Maximum 5.9 x 10° cm/sec (AAFES-6) -- 16.7 ft/day 
Minimum 4.0 x 10° cm/sec (AAFES-1D) -- 0.0113 ft/day 


Velocity of Groundwater (Pore Velocity) = Ki (assume n = 0.3) 
Nl 


Slowest Flow = 0.0113 ft/day (0.036 ft/ft) = 1.4 x 10° ft/day 
(0.3) 


Fastest Flow = 16.7 ft/day (0.052 ft/ft) = 2.9 ft/day 
(0.3) 


Flow using AVG overburden K (7.2 x 10% cm/sec) and in 0.04 ft/ft. 


v = 0.27 ft/day 
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FIELD SAMPLE DATA RECORDS 








ABG ENVIRONMENTAL SERVICES, INC. 
FIELD DATA RECORD = GROUNDWATER 


















PROJECT| USATHAMA-FT.DEVENS ) | 
seo] PEP Peli lt = , 

® =< a 21th Oe 
LOCATION 





activity |START 4 35°" END 


WATER LEVEL / WELL DATA TOP OF WELL PROTECTIVE . PROTECTIVE ain 
: TOP ‘OF CASING CASING STICK-UP CASING/WELL DIFF. 
| [Jneasuren | , 









WELL °EPTH (FROM GROUND) 


———————— 
HISTORICAL RISER | 
: . VELL INTEGRITY: S N ELEVATION [i 


PROT. CASING SECURE 


CONCRETE COLLAR INTACT | GROUNDWATER 
WELL LOCKED _—-FLEVATION [| 






WATER DEPTH 



















HEIGHT OF 
WATER COLUMN 
PVC WELL CAP | 

x0.44 sae , = WELL [42 INCH 

- PID. READINGS: WELL MOUTH 65.71 PPH DIAMETER 45 Nc 

| — . | NCH 

af 1G) a Py i 4 — 
PURGE DATA "Ae ") 40.2 pe-29 ‘ ~25° 
ba lock (cee oy id LE OBSERVATIONS 

, . . , : ———- — CLOUDY 

TEMP, DEG C ey 20) : | COLORED 

| pit, Units Cpa PAPER B ; TURBID 

ODOR (os) 





SPECIFIC CONDUCTIVITY unhos/cm 
PUMP RATE, GPM | 


| OTHER (SEE NOTES) 













































Ty ae EROS ~ : 
EQUIPMENT DOCUMENTATION > Rates PP Phar Tend 6.0 (4PPTY Waskas os Plone) FES 
GING SAMPLING EQUIPMENT ID ECON FLUIDS USED TER LEVEL EQUIP, USED GROUND ELEVATION NS G 
: \ PERISTALTIC PUMP = ISCO #__ POTABLE WATER ELECTRIC COND. PROBE - 
(%) SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED hal | 
BAILER Ma Oe a STEAM CLEANING | PRESSURE TRANSDUCER 
bd (H+) PvC/SILICON TUBING AEC apDroue i 
%)) IN*LINE/DISPOSABLE FILTER (S$ Pa S : 
1* "OTHER WUMBER OF FICTERS USED _ 
ANALYTICAL PARAMETERS METHOO FRACTION PRESERVATION VOLUME = SAMPLE SAMPLE BOTTLE 1D NUMBERS | 
“_Ey\hece® NUMBER CODE METHOD REQUIRED COLLECTED | 
paraeo'y : ; | OtYAr Gy78s;_ ec _ DC 
voc UN20 vP HCL, 4 DEG C (4) 60 HL iE! fe / 
svoc UN18 HS 4pegGc _ (2) 11 AG / / / 
PEST/PCB UNO2 EC 4 DEG C (3) 1. AG ; / / f 
| UHI3 / up 
At INORGANICS (SPECIFIED BELOW) N -HNO3 YO pH<2 1 L P-CUBE CYL / & 1 Ji fussy 
LEAD ONLY so20- ON HNO3 TO pH<2 em: ie 
EXPLOSIVES wun? Lc 4peac (3) 1 LAG mba) maa" eae 
* UM32 / i a 
| B& enc 416.1 0  -H2S04 TO pH<2 11 AS WATT es 5 
TOC 415.1 i) H2S04 TO pH <2 11 AG / f_ / 
| ANIONS TF22 § H2S04 TO pH <2 1 L P-CUBE | ae / f 
TT10 c 064 DECC 1 L P-CUBE / / / 
«310.1 4 ss HNOS- TO pH <2 1 L PCUBE / / “J 
-1$$ ONLY 160,2 c &0E€0C 1 L P-CUBE ae) _ J 
LJ 420 QUALITY (SPECIFIED BELOW) is. s H2504 TO pH<2 1 L P-CUBE : ee a a 
‘ a é o€@ L P-CUBE 7 ma / 
= TO pH«2 P-CUGE ; a a 
| 0 cour rors 303,909 . ae a) 4 02 i —__ | 
| : STERILE f_. ae aa 
NOTES PAL IRORGANICS: ICP METALS (SS10); AS (S022); SE (SD21); TL (SD09); SB (SD28); PB (SD. ,; NG (SBO1). . 


H20 QUALITY! POS (TEZ7); TKM (TF26); WIT (TF22); CL/SO4 (TT10); TSS (160.2); AL , 
7 : ; i $0.2); ALK (301.0); | ; 
ALL PARAMETERS COLLECTED AS TOTALS, LE: MON-FILTERED ; st tet aiaeaaaas 


ORE q on yVolb~y = IG 


‘RECEIVED BY: | 


AGG ENVIRONMENTAL SERVICES, INC. ‘ 
| FIELD DATA RECORD + GROUNDWATER FIELD. SAMPLING WUMDER 


PROJECT] USATHAMA®FT.DEVENS SITE TYPE 


we LLPEPPELLLI secs 
— by : uw. 


: PRONLRAM 
Cl FO 













ACTIVITY START 
















TOP OF WELL | PROTECTIVE = , PROTECTIVE —- 
| z TOP oF CASING CASING STICK-UP oe (UidAA, FT CASING/WELL DIFF. 0 AQ fr 
MEASURED (FROM GROUND) — 
HISTORICAL RISER 
: WELL INTEGRITY: S N/ ELEVATION 


PROT. CASING SECURE 






VELL LOCKED "ELEVATION 
PVC WELL CAP 

WELL 2 INCH 

| = MOUTH 300 PP DIAMETER: ; INCH 

- tail INCH 

; ; ; = “FE. ‘a7 oh a Tt. —<— : 
‘ae | ————ey _ | LE OBSERVATIONS 

— _— CLOUDY 
TEMP, DEG C : COLORED 
pi, UNITS CIpH PAPER “TURBID 
OD0R (G 


| SPECIFIC CONDUCTIVITY umios/cm| 


PUMP RATE, GPM J OTHER (SEE NOTES) 





























EQUIPMENT DOCUMER ATION. = = 
GING SAMPLING EQUIPHEHT ID COM FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION | 
PERISTALTIC PUMP  —«ISCO # POTABLE WATER ELECTRIC COND. PROBE — Ff 
) SUBMERSIBLE PUMP | LIQUINOX - FLOAT ACTIVATED [ 
BAILER Bax Oe" #7 STEAM CLEANING | PRESSURE TRANSDUCER 
} PVC/SILICON TUBING ued 
%) IN-LINE/DISPOSASLE FILTER s+ 
0 OTHER MUMBER OF FILTERS USED | — 
ANALYTICAL PARAMETERS METHOO "FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE 1D NUMBERS | 
(te Es \Nend NUMBER CODE HETHOO REQUIRED COLLECTED wYy6 
727 4/ i ee oR a - 
| F& voc Ma\ans UM20 vP HCL, 4 DEG C (4) 60 HL | Deel (a27E/_ 222F 
~ SVOC Oars UM18 Hs 4 DEG C ~ @) TL Ad / aR 
PEST/PCB UHOZ EC £oegc ~ (391taa UC. i | Le harmed) 
UHI3. J if j | ; 
PAL INORGANICS (SPECIFIED BELOW) H .HNO3 TO pH<2 1 L P-CUBE ACTS WE Mis ba de tt a (27a « 
LEAD OWLY $020 | - k MNOS TO pH<2 | _/ / / 
EXPLOSIVES ie Lc 4 DEG C (3) 1L AG / fe? / 
| = ! / / 
MT reuc 418.1 0  H2S04 TO pH«2 11 AG 272i J_ / 
ff 415.1 0  H2S04 TO pH <2 11 AG / / 
ANIONS TF22 $ M2804 TO pH <2 1 L P-CUBE = ih 
TT10 C 4 DEG C 1 L P-CUBE / _ 
«30,1 N  -HNOS TO pH <2 1 L PCUBE / / 
Pf iss omit (SPECIFIE Ow wns : Picard piles ; : } 
) D BELOW) \ S 42804 TO pu<2 1 L P-CUBE ee 
. Hy : 480.5 ” ‘ 1 L P-CUBE ————ji—, | 
| ae ) pl<2 1 L P-CUBE a ee 
| O cout rons 303,909 4 DEG cP 41) 4 02 Ss == 












PAL INORGANICS: ICP METALS ($810); AS ($022); SE (S021); TL (S009); $B (S028); PB (SD. .; NG (S801 

; at xf ). 
M20 QUALITY: POS (TF27); TKN (1F26); WIT (TF22); CL/SO4 (TT10); TSS (160.2); ALK (501.0); HARONESS. 
ALL PARAMETERS COLLECTED AS Ma. 1E; WON-FILTERED — 


wr 
4 . & is af 





“1 * : ” ee 
= : ZN ie oe Ba ges Be is 
0 RK e - 1 q # ae Me eee f cr . : pai By 
io Ts V i ye Baa rhe ' Sekt: e ‘ 
| . sical 2 mre "RECEIVED BY' 
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SIGKATURE: 
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“apo ENVIRONMENTAL SERVICES, INC. 


| FIELD DATA RECORD - GROUNDWATER 





PROJECT| USATHAMAFT.DEVENS 


we TT EP PEL] | | 2440-04 
LOCATION , - 
ACTIVITY | START 1045 END fy; - if 











PROTECTIVE 















WATER LEVEL / WELL DATA H TOP OF WELL = PROTECTIVE | 
> = TOP OF CASING CASING STICK-UP CASING/WELL DIFF. 

WELL SEPTH | © 7 Pireasunen (FROM GROUND) | 
| — HISTORICAL RISER 
WATER DEPTH] WELL INTEGRITY: ES N ELEVATION 

PROT. CASING SECURE 
HEIGHT OF -— CONCRETE COLLAR INTACT GROUNDWATER 
WATER COLUMN) {9,4 TOTAL GAL PURGED| WELL LOCKED “VATION 
7 : PVC WELL CAP 

- ~ — . WELL \g2 INCH 

PID READINGS: PPH ett MOUTH AT PP DIAMETER |J4 INCH 

: - - } _INCH 















PURGE DATA 0 5( OF ) . 94665 ° 
. Li et — EP 44 eee LE OBSERVATIONS 
fesse . |—__—_— —————— | CLOUDY 
TEMP, DEG C -0-- | ab | yas | COLORED 
pi, UNITS LIpH PAPER ; 7 : TURBID 
ODOR. G-ASA | 


SPECIFIC CONDUCTIVITY umhos/cm 
PUMP RATE, GPM 


OTHER (SEE NOTES) 


EQUIPMENT DOCUMENTALION 


PURGING SAMPLING EQUIPMENT ID COW FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP [sco #_ POTABLE WATER ELECTRIC COND. PROBE 

) SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED [i 

PRESSURE TRANSDUCER 


BAILER Boe Oe" a STEAM CLEANING 
(*) pyc/SILICON TUBING Q& | Oved 


(mw) IN-LINE/DISPOSABLE FILTER 5; p. 
wuMBem OF FILTERS USED eee 























0 1A OTHER 
ANALYTICAL’ PARAMETERS METHOD FRACTION PRESERVATION VOLUME =§ SAMPLE SAMPLE BOTTLE ID NUMBERS 
. . NUMBER CODE HETHOO REQUIRED COLLECTED ,. 

) E\ et , | 6y¥gA, By , bd 
voc Maras uM20 vP HCL, 4 DEG C (4) 60 ML 64S el GYRE as 
svoc On UM168 MS 4 DEG C (2) 11 AG __/ / 

PEST/PCB j UHOZ EC 4oEGC (3) 1L AG ae, YR / 
UH13 Si a 
Fri INORGANICS (SPECIFIED BELOW) H -—-HNO3.-TO pH<2 1 L P-CUBE H oe le ae 
LEAD ONLY so20-Cté‘i‘*N HNOS TO pH<2 eo 
EXPLOSIVES UW19 Lc 4 DEG C (7) 11 AG a RAE EO aa 
- uw32 | f_ | a 
TPHC 418.1 0 H2S04 TO pH<2 11 Af V0 ee a 
TOC 615.1 0 ——-H2S04 TO pH <2 1 L AG | /  _——aa 
ANIONS TF22 S _-H2S04 TO pH <2 1 L P-CUBE | / / a 
TT10 c 4d8&GC 1 L P-CUBE / / / 
310.1 N HNO3 TO pH <2 1 L P-CUDE / / a 
# TSS ONLY 160.2 c 40d8&GC 1 L P-CUBE / — if 
20 QUALITY (SPECIFIED BELOW) S -H2S04 TO px<2 1 L P-CUBE ER a |: 
. ~ Ri, c 4 DEG C 1 L P-CUBE / / Vf 
4 | 4 KNOS TO pH<2 1 L P-CUGE / / 
COLIFORM 303,909 4 DEG C (1) 4 02 aon of = ae 
STERILE ce / 





NOTES PAL INORGANICS: ICP METALS (SS10); AS (SOZZ); SE (SOZ1); TL (S009); SB (SOZB); PB (SL. , NG (SBO1). 
H20 QUALITY! POS (TF27); TKN (TF26); NIT (TF22); CL/SO4 (TT10); TSS (160.2); ALK (301.0); HARDNESS. 
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 


O RP = ON i ile 
(Y 4*\ i vo \) ‘RECEIVED BY:___ 


RY 





SIGNATURE! 

















= — 





Aga ENVIRONMENTAL SERVICES, INC. ar me | ———s ree 


FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING NUMOER 














PROJECT SITE TYPE 





JOB NUMBER | 
PROLRAM | 














TOP OF WELL = PROTECTIVE - PROTECTIVE Pat 
TOP OF CASING CASING STICK-UP a 4 FT CASING/WELL DIFF. 
MEASURED (FROM GROUND) 
HISTORICAL : : RISER 
: WELL INTEGRITY: ES i" ELEVATION [ 
| PROT. CASING SECURE | | 
WEIGHT OF CONCRETE COLLAR INTACT GROUNDWATER | 
WATER COLUMN WELL LOCKED rLEVATION [| 
PVC WELL CAP | | , 
WELL LJ2 INCI 
4 INCH 
J} _ INCH 


ett MOUTH PP DIAMETER 




























PURGE DATA A hes 
| : , LE OBSERVATIONS 
PURGE VOLUME |_GAL CLEAR 
pea . CLOUDY 
TEMP, DEG C COLORED 
pli, UNITS Lpi PAPER | TURBID 
SPECIFIC CONDUCTIVITY umlios/cm 3 6 | OOOR 
PUMP RATE, GPM . ; = | OTHER (SEE NOTES) 
: TS ae 
EQUIPMENT DOCUMEMTAT ION | 
GING SAMPLING EQUIPMENT 1D CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP «ISCO M POTABLE WATER ELECTRIC COND. PROBE 
Gk) SUBMERSIBLE PUMP LIQUINOX | FLOAT ACTIVATED [| 
“ BAILER Bae Den w STEAM CLEANING PRESSURE TRANSDUCER 
(x) PVC/SILICON TUBING covee 
») IN-LINE/DISPOSABLE FILTER S$. P 
0 {OTHER NUMBER OF FILTERS USED | ia 
| ANALYTICAL PARAMETERS METHOD «FRACTION PRESERVATION VOLUME SAMPLE SAHPLE — ID WHERE | 
| NUMBER CODE METHOD REQUIRED CRLEETE For. & 
—W F. rere | , 
| @ voc aeNals UH20 vP HCL, 4 DEG C (4) 60 ML ee: ee 12 
| svoc ; UM18 MS 4DEGC (2) 1 LAG Hee 
PEST/PCB On ‘ uNO2 EC 4 DEG C (3) 1 LAG —aemagai | sia RnieR 
UHI3 ae 
PAL INORGANICS (SPECIFIED BELOW) H NOS TO pH«2 1 L P-CUBE anne ee Saha, / 
LEAD ONLY _* Js MNOS TO pH<2 a / / 
EXPLOSIVES mie Lc 4 DEG C (7) 11 AG / / San Se 
*  UW32 | / i / Tfilten 
TPHC 418.1 0  H2S04 TO pH<2 11 AG DW BOI OS / byt 
TOC 415.1 0 K2S04 TO pH <2 1 L AG a _/ 
] ANIONS TF22 S$ _- H2S04 TO pH <2 1 L P-CUBE / | 
TT10 c 4od€0C 1 L P-CUBE / / / 
| 310.1 Ns HNOS TO pH <2 1 L P-CUBE / f a 
fy TSS ONLY | 160.2 c 64 dEGC 1 L P-CUBE DBO /_TeH/___/ 
H20 QUALITY (SPECIFIED BELOW) hy 5 H2S04 TO pH<2 1 L P-CUBE = / =f 
- “Me CC 4 DEG Cc 1L P-CUBE et / / 
O covirors 3 _ m mos Toes tee CR SSS Oe 
| 303,909 4 DEG C (1) 4 02 ea (ee 
STERILE / | aa 













NOTES PAL INORGANICS: ICP METALS (SS10); AS (S022); SE ($021); TL (S009); SB 
; ($028); PB (SD. .; IG (S801), 
H20 QUALITY! POS (TE27); TKN (TF26); NIT (TF22); CL/SO6 (TT10); TSS (160.2); ALK (301. 0); HARONESS. 
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 


oa | . pommel 
an “ en BY: 


SIGNATURE! 











ASG ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD * GROUNDWATER FIELD SAMPLING NUMOER Mis ttaZ 


swe » WISER PE AAR 


LOCATION 


} ACTIVITY stant OF BB 






' JOB NUMBER 


PROL RAM 










"END //OO 
















PROTECTIVE 


TOP OF WELL PROTECTIVE 
CASING/WELL DIFF. 


WATER LEVEL / WELL DATA 






| i TOP OF CASING CASING STICK-UP 
| WELL DEPTH MEASURED | (FROM GROUND) 
| (Ss 32" | CJwtstorical a RISER 5 
WATER DEPTH] / 9. St FT WELL INTEGRITY: ELEVATION 
| PROT. CASING SECURE | 
HEIGHT OF CONCRETE COLLAR INTACT GROUNDWATER 
WATER i | = — TOTAL GAL PURGED. WELL LOCKED ELEVATION _—- 
PVC WELL CAP | | 
WELL He ic 


PID READINGS: [mvsient ain 2, Pew wet MOUTH ), Oo a DIAMETER Be 


PURGE DATA 













: LE OBSERVATIONS 
= ee a waa | (Paes 
! CLOUDY 





COLORED__ 
TURBID 

ODOR 

OTHER (SEE NOTES) 


ra oe || | 
pil, UNITS LIpH PAPER 5 ! | 
SPECIFIC CONDUCTIVITY umhos/cm 
PUMP RATE, GPM 
EQUIPMENT DOCUMENTATION | | 
FLUIDS USED TER’ LEVEL EQUIP. USED GROUND ELEVATION 


| GING SAMPLING EQUIPHENT ID 
PERISTALTIC PUMP Isco # POTABLE WATER LECTRIC COND. PROSE - i 

SUBMERSIBLE PUMP 7 LIQUINOX FLOAT ACTIVATED 

BAILER Ola Elon #-  —L.} STEAM CLEANING — 







PRESSURE TRANSDUCER 
PVC/SILICON TUBING 


aT 





IN-LINE/DISPOSABLE FILTER 



























OTMER__éveerue een P NUMBER OF FILTERS USED | 
ANALYTICAL PARAMETERS METHOO FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS | 
NUHBER CODE METHOD REQUIRED COLLECTED 
: ; C52H 6 ; Cj BS 
UH20 vP HCL, 4 DEG C (4) 60 ML f E/E _/ / : 
SVOC UN18 MS 4 DEG C (2) 14 AG / / a 
PEST/PCB uHo2 EC 4 DEG C (3) 1 LAG / / a 
UH13 = @/_ 7 / = 
PAL INORGANICS (SPECIFIED BELOW) u -HNO3 TO p¥<2 1 L P-CUBE ee ee 
LEAD ONLY soz0-SOtOi«wNN HNO TO pH<2 : Ll eae, aR aaaerae 
EXPLOSIVES UW19 Lc 4 DEG C (3) 11 AG LEST SEAR! TRIES 
TPHC 418.1: 0 H2S06 TO pH<2 1.1L Afi a cs / AR AE 
TOC 415.1 0  -H2S04 TO pH <2 1 L AG a a | / 
ANIONS TF22" S  H2S06 TOpH <2 1L P-CUBE LL / / 
TT10 c 06 & DEG C 1L P-cuse ay / i 
cf - 310 NWO TO pH <2 1 L PrCURE : / / 
TSS ONLY 2 c DEG C 1 L P-CUuBE 
(C) 420 QUALITY (SPECIFIED BELOW) X. S _ H2804 TO pH<2 1 L P-CUBE LL —2_/___/___/ 
: , c 4 DEG C 1. P-cuse «UJ / / 
lo N HNOS TO pH<2 1L P-CUBE | aie: ae 
COLIFORM 303,909 4 DEG C (1) 4 02 0 / / / 
STERILE / / / : 








PAL INORGANICS: ICP METALS (SS10); AS (S022); SE ($021); TL (S009); SB (S028); PB (S020); NG (sB01). 
K20 QUALITY: POS (TF27)s TKN (TF26); WIT (TF22); CL/SO4 (TT10); TSS (160.2); ALK (301.0); HARDNESS. 
ALL PARAMETERS COLLECTED AS TOTALS, IE; WON-FILTERED 


OnP bef iat 


* RECEIVED BY: 


SIGHATURE: 


Aga ENVIRONMENTAL SERVICES, IMC. eA ILA . | Fe ' 
FIELD SAMPLING NUMOER , 






FIELD DATA RECORD - GROUNDWATER 














SITE TYPE | 
SAMPLING DATE 
JOB NUMGER | 
| FILE NAME 
PROWL. AM 
WEATHER 
f TOP OF WELL = PROTECTIVE PROTECTIVE ou ! 
TOP OF CASING CASING STICK-UP CASING/WELL DIFF. 
MEASURED (FROM GROUND) 
HISTORICAL | RISER 7 
WELL INTEGRITY: S NLP ELEVATION 


PROT. CASING SECURE 


CONCRETE COLLAR INTACT GROUNDWATER 4 









HEIGHT OF 































| ‘| EVATION 
WATER COLUMH| <. | : TOTAL GAL PURGED WELL LOCKED 
L_ 12 2 } PVC WELL CAP 
gl 91225 WELL LJ2 INCH 
“4 x ni READINGSS Aweient AiR 0, PPH| | WELL our se PPH! ctgo DIAMETER ah si 
( , = ) « 1s. lola ; PO — Peery 7 | , — : : 
PURGE DATA } )%&7 {2 (32 | 
se 325 Ez . a a ) 1333 PLE OBSERVATIONS 
= = ; CLOUDY 
TEMP, DEG C | _ {9.- | | | | COLORED 
pit, UNITS CIpH PAPER ! TURBID 
SPECIFIC CONDUCTIVITY unios/cm 2 OOOR 
| PUMP RATE, GPM | Ls OTHER (SEE NOTES) 
OE ge — ae ee na | 
EQUIPMENT DOCUMENTATION | 
PURGING SAMPLING EQUIPMENT 1D ECON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
| PERISTALTIC PUMP ISCO M POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP : LIQUINOX FLOAT ACTIVATED [i 
| AILER Bhow Oem a STEAM CLEANING |] PRESSURE TRANSDUCER 
» bh P&pve/SILICON TUBING EC faved | 
% IN-LINE/DISPOSABLE FILTER_O.YFun, S. Vcd 
M x» A 9 ormeR When HUMBER OF FILTERS USED | aa 
| ANALYTICAL JPARAMETERS METHOD = FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE 10 NUMBERS | 
| NUMBER CODE METHOD REQUIRED COLLECTED 
% Used | / ——. , 
voc oa\ uM20 vP HCL, 4 DEG C (4) 60 ML mek. _ S/S 
svoc Se j UM18 MS 4 DEGC (2) 1b AG eS ui! e/ / 
PEST/PCB : x * er UNO2 EC 4 DEG C (3) 1LAG / / / 
UH13 ; [ / / 
| PAL INORGANICS lip di BELOW) H HNO3 TO pH<2 1 L P-CUBE CS5i2/ Ese) 
LEAD ONLY so20 - ON MNO3 TO pH<2 / ye | iis 
EXPLOSIVES UW19 Lc 4 DEG C (37)1L AG | / Nl ies 
| -  Uw32 . / / / 
| 2} rpc 418.1 0 H2804 10 pH<2 11 AS Sa / / 
TOC 615.1 ) H2S04 TO pH <2 1 L AG / / 
ANIONS TF22 $ H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 c 4veGC 1 L P-CUBE / / / 
, . 310.1 N HNO3 TO pH <2 1L P-CUBE / / wee 
¥ TSS ONLY 160.2 c &od80Cc 1 L P-CUBE “652 W/ / / 
H20 QUALITY (SPECIFIED BELOW) = \) s H2S04 TO pH<2 1 L P-CUBE SS ee 
. wa c 4 DEG Cc 1L P-CUBE © as: | / / 
RI HNOS TO pH<2 1 L P-CUDE ff ae 
> COLIFORM 303,909 4 DEG Cc (1) 4 02 —— : / | 
STERILE  —_ fe f 
NOTES PAL INORGANICS: ICP METALS (S$10): AS (SD22); SE (SD21); TL (S009); SB (SO28); PB (Suc .; NG (S801). 


H20 QUALITY: POS (TF27); TKN (TF26); MIT (TF22); CL/SO4 (TT10); TSS (160.2); ALK (501.0); HARONESS. 
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 


ORP* - U7 mV 
Hez0Spee ‘2 ppm ‘RECEIVED BY: 


# 
| SIGNATURE: Z rsSAVE 













INC. 


“AGB ENVIRONMENTAL SERVICES, 


FIELD DATA RECORD - GROUNDWATER 







SAMPLING DATE 





FILE NAME | 





WEATHER 


PROTECTIVE | | 
CASING/WELL DIFF. 
RISER 
| GROUNDWATER 





LOCATION . 
} ACTIVITY START -~ END . 


H TOP OF WELL = PROTECTIVE 
MEASURED 










TOP OF CASING CASING STICK-UP 
(FROM GROUND) 





HISTORICAL 
WELL INTEGRITY: S 


PROT. CASING SECURE 
CONCRETE COLLAR INTACT 
WELL LOCKED 







HEIGHT OF 


























































WATER COLUMN 
PVC WELL CAP 
eee = WELL |J2 INCH 
wet MOUTH Ppa DIAMETER |J4 INCH 
} _ INCH 
PURGE DATA ; 
: mis , LE OBSERVATIONS 
cayen - . poets . CLOUDY 
TEMP, DEG C <a | COLORED _ 
pi, UNITS CI pH PAPER as TURBID 
SPECIFIC CONDUCTIVITY umhos/cm| een a ODOR 
| PUMP RATE, GPM | ee | ae OTHER (SEE NOTES) 
E | ~ VK : : 
EQUIPMENT DOCUMENTATION 
GING SAMPLING EQUIPMENT ID CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION | 
PERISTALTIC PUMP Isco # POTABLE WATER ELECTRIC COND. PROBE i 
SUBMERSIBLE PUMP LIQUI NOX FLOAT ACTIVATED a 
: BAILER Oe Oar a STEAM CLEANING PRESSURE TRANSDUCER 
PVC/SILICOW TUBING J — ’ 
| «M+LINE/DISPOSABLE FILTER : : 
OTHER _ MUMBER OF FILTERS USED _ =” 
| ANALYTICAL PARAMETERS METHOD = FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE 1D NUMBERS | 
HUMBER CODE METHOD REQUIRED COLLECTED ) 
; Og Mf. 
. UH20 vP HCL, 4 DEG C (4) 60 ML H /_@f saa, , 
svoc UM18 MS 4 DEG C (2) 1L AG : / / f 
PEST/PCB uno2 EC 4 DEG C (3) 1. AG / / / 
UH13 / / a. 
| (C) PAL IWORGANICS (SPECIFIED BELOW) r -HNOS TO pH<2 1 L P-CUBE TH f/f Able / 
LEAD ONLY $020 = H HNO3 TO pH<2 —— / eae 
EXPLOSIVES uW19 Lc 4 DEG C (7) 11 AG / i 
| *  UM32 / / 
TPHC 418.1 0 H2S04 TO pH«2 11 AS = / / 
ToC 415.1 0 H2S04 TO pH <2 1.1L AG / _f / 
ANIONS TF22 5 H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 c 4 DEG C 1 L P-CUBE i i / / 
310.1 N HNOS TO pH <2 1 L P+CURE / / ae 
Hi tss ONLY 160.2 c 4 0EGC 1 L P-CUBE _ei/ / / 
] x20 QUALITY (SPECIFIED BELOW) = S _- H2S04 TO pH<2 1 L P-CUBE i RS! EOE, | aaa 
: ig c 4 DEG C 1 L P-CUBE / / ae 
lM« | H aS ites eo / / ey 
| COLIFORM 303,909 4 DEG C (1) 40 / / / 
S E : _————_—— 








PAL INORGANICS: ICP METALS (SS10); AS (SD22); SE (S021); TL (SD09); SB (SDZ28); PB (SD20); NG (S801) 
H20 QUALITY: POS (TF27); TKN (TF26); NIT (TF22); CL/SO4 (TT10); TSS (160.2); ALK (301.0): HARDNESS. 


Seed = Dupe seep { Me Pla sample 


‘RECEIVED BY: 








SIGNATURE! 


Rooanplea 


FIELD SAMPLING NUMOER 


Aga ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD = GROUNDWATER 







PROJECT| USATHAMA-FT.DEVENS SITE TYPE | 


sie [XD TPP PE lola 


LOCATION 
ACTIVITY |: 


JOB NUMGER 


PROLAM 






















TOP OF WELL PROTECTIVE | PROTECTIVE or : 
TOP OF CASING CASING STICK-UP CASING/WELL DIFF.| D.54 
MEASURED : (FROM GROUND) ' wewes 
HISTORICAL “f 
| WELL INTEGRITY: 5 N ELEVATION 
= PROT. CASING SECURE 
WEIGHT OF : . CONCRETE COLLAR INTACT ROTC 
| : a | 
AIE couumn| ZHG #1! TOIAL | GAL PURGED WELL eee ; 
Pare 6, b | : . PVC WELL CAP 
WELL LJ2 INCH 
} 68 qh/5t PMD READINGS: | AMBIENT AIR 0. AMBIENT AIR QQ) PPM PPH| emer 0.00 fh Se HOUTH (2,0 bam DIAMETER 44 sis 


é Celkol 












| PURGE DATA » so (250 | 
om uh em LE OBSERVATIONS 
| CLOUDY 
TEMP, DEG C | COLORED 
pit, UNITS L]pH PAPER | | TURBID 
SPECIFIC CONDUCTIVITY unhos/cm | | ODOR 
, OTHER (SEE NOTES) 





PUHP RATE, GPM 
fbi Aud ae * 


EQUIPHENT DOCUMENTATION 


GING SAMPLING CON FLUIDS USED 


EQUIPHENT ID 





TER LEVEL EQUIP. USED GROUND ELEVATION 


PROBE 








PERISTALTIC PUMP —«sISCO POTABLE WATER ELECTRIC COND. 
SUBMERSIBLE PUHP LIQUINOX FLOAT ACTIVATED [| 
BAILER Bex Ose a STEAM CLEMMING d PRESSURE TRANSDUCER 
hit. ¢ PVC/SILICON TUBING 
metals IN “LINE/D1SPOSASLE eu AS I ae 
W ov OTHER WhAd Yun NUMBER en oF ae Lters useo | 
ANALYTICAL PARAMETERS METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE 1D NUMBERS 
NUMBER CODE METHOD REQUIRED COLLECTED 
; —_— / es 
voc UM20 vP HCL, 4 DEG C (4) 60 HL / / / 
$VOC UM18 MS 4dEGC (2) 1L AG i GSE! S45 / i 
| LU Pest/Pce UNO2 EC 40eG Cc (3) 1b AG i oe / / 
UH13 | / i. a 
f PAL INORGANICS (SPECIFIED BELOW) 4 -—--HNOS. TO pk<2_ 1 -L P-CUBE H iS 5 IS 2 
LEAD ONLY soz0-OtCidN HNO TO pH<2 / _ RE ERNE 
EXPLOSIVES uw19 Lc 4 DEG C (7) 11 AG ae ee 
UW32 3 / / i) a> 
TPHC 418.1 0 M2804 TO pHe2 14 AG x / / / 
f 10€ 415.1 Q _- H2S04 TO pH <2 11 AG a / / = 
ANIONS TF22 s  -H2S06 TOpH <2 TL P-cUBE LL if / / 
1T10 c 4od€0C 1. p-cuse | / / / 
| 310.1 N -HNOS TO pH <2 1 L P-CURE / / / 
a Iss ML _ 160.2 c 064 DEG 1 L P-cuse : / / 
| PECIFIED BELOW) = S _-H2S046 TO pu<2 1 L P-CUBE = ‘amen 
| », SS, c é of9 c Pe TL P-cUBE : ee a a 
ir. - ON 23 TO pH«2 1 L P-CUDE 
 couirorm 303,909 4 DEG C o (1) & 02 a ——_ |_|. 
STERILE i TR a 






PAL INORGANICS: 
K20 QUALITY: 
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 


Tox Yeon Spa - 46 ppm 
OaP 104 mV 


ICP METALS (SS10); AS (S022); SE (S021); TL (S009); ‘$B ($028); 
POS (TF27); TKN (TF26); WIT (TF22); CL/SO4 (TT10); TSS (160. 2); ALK (S01. 0); NWARDNESS. 





SS 


PB (SD. ,; NG (S801). 


‘RECEIVED BY: _— 


SIGNATURE: __( Me } 


| 
— ew —————— —— a 7 


i ee 





J 1s fiHes 





AOS ENVIRONMENTAL SERVICES, INC. PAGE. sf OF 


FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING NUMSER mix AT aY 








-_ 














PROJECT| USATHAMA-FT.DEVENS SITE TYPE 7 
| Beenie | | : | SAMPLING DATE 
a» KDFL PPT OPK ox now [975370 
a Tt lol 015310 | se we 
LOCATION = PRO RAM | 
| acTIVITY |START (9/5 °° END WEATHER 





WATER LEVEL / WELL DATA 


WELL TEPTH | {G, 75 FT 


TOP OF WELL —_— PROTECTIVE = PROTECTIVE 
: Top OF CASING CASING STICK-uP | 2,97 FT|  CASING/WELL DIFF. 
| YSU Ft 


fj Measunen | (FROM GROUND) 
HISTORICAL RISER 
: WELL INTEGRITY: N ELEVATION a 
3 PROT. CASING SECURE 
HEIGHT OF _ , —— CONCRETE COLLAR INTACT GROUNDWATER . i 
WATER coun 1. WELL LOCKED ELEVATION 
a A —_——— PVC WELL CAP | : 
7 WELL INCH “| 
PID READINGS: wet MOUTH 3 O pe DIAMETER INCH 
! INCH 










WATER DEPTH 








* 


PURGE DATA . 
_ - , —_—- LE OBSERVATIONS 
PURGE VOLUME |] cLEAR 
CLOUDY 
TEMP, DEG C COLORED __ 
pi, units Upx PAPER TURBID 
OOOR 


SPECIFIC CONDUCTIVITY umhos/cm| 
PUMP RATE, GPM <J/-O4@— 


OTHER (SEE NOTES) 








EQUIPMENT DOCUMENTATION \ 20 
FLUIDS USED ER LEVEL EQUIP. USED GROUND ELEVATION 


GING SAMPLING EQUIPMENT 1D | 
PERISTALTIC PUMP «ISCO # POTABLE WATER ELECTRIC COND. PROBE : 1 
SUBMERSIBLE PUMP — LIQUINOX FLOAT ACTIVATED [i 
| BAILER Oa in a STEAM CLEANING PRESSURE TRANSDUCER L 
fa PVC/SILICON TUBING | 












IN-LINE/DISPOSABLE FILTER 
OTHER nile Poywnl WUMBER OF FILTERS USED / 

















ANALYTICAL PARAMETERS METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS | 
NUMBER CODE METHOD REQUIRED COLLECTED 
. Sem 6 s cs i , 
oc uM20 vp HCL, 4 DEG C (4) 60 HL t gt ae a / — 
“Ss UM18 MS & DEG C (2) 1 LAG f 
PEST/PCB UHO2 EC 4 DEG C (3) 1 L AG | / i / 
UH13 / / 
PAL IMORGANICS (SPECIFIED BELOW) r -WNO3 TO pH<2 1 L P-CUBE H l/s ITZ 
LEAD ONLY sp20.—i« H HNO3 TO pH<2 /  —_= | 
EXPLOSIVES uWw19 LC 4 DEG C (7) 1 AG a) je ERE _ 
| * UW32 J pis if 
TPHC 418.1 0 H2S04 TO pH<2 11 AS C— A D—a——— ae 
1] toc 415.1 0 —_—-K2S04 TO pH <2 1.1L AG / —_ i /_ 
ANIONS TF22 S H2$04 10 pH <2 1 L P-CUBE / / / 
TT10 Cc 4 DEG C 1 L P-CUBE / fi / 
sa sa ape u HNO3 TO pH <2 1 L P-CUBE / / ipa aap 
| 60. c 4 DEG C 1 L P-CUBE | 7 ay, 
A QUALITY (SPECIFIED BELOW) $ H2S04 TO pH<2 1 L P-CUBE acme faenaeal Sapeeea RRO 
2 ths c 4 DEG C 1L P-CUuBE / —— 
~ | Se SSS Se EEE 
peu N HNO3 TO pH<2 1 L P-CUBE ae Te walnews Ao 
J cou ORM 303,909 4 DEG C (1) 4 02 : emai “s “/ 
STERILE a pn 










NOTES PAL IMORGANICS: ICP METALS (SS10); AS (SD22); SE (SD21); TL (SDO9); SB ($028); PB (S020); NG (SBO1). 
H2O QUALITY: POS (TF27); TKN (TF26); NIT (TF22); CL/SO (TT10); TSS (160.2); ALK (301.0); HARDNESS. 
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 


ORP = 221-6 pv 


RECEIVED BY: 


| SIGNATURE: _ 











ABB ENVIRONMENTAL SERVICES, INC. Keay iu 
: FIELD SAMPLING HUMDER 


"SITE TYPE 






FIELD DATA RECORD’ = = GROUNDWATER 










SAMPLING DATE 
ss!: JO8 NUMBER | 
PROLRAM 


FILE NAME | 


WEATHER 













PROTECTIVE 
















TOP OF WELL = PROTECTIVE 
| i TOP OF CASING CASING sTICK-UP CASING/WELL DIFF.) 
WELL CEPTM MEASURED ‘(FROM GROUND) . 
: HISTORICAL ; RISER 
WATER DEPTH WELL INTEGRITY: N ELEVATION | 
PROT. CASING SECURE | 
HEIGHT OF CONCRETE COLLAR INTACT GROUNDWATER 
WATER Sm sar TOTAL GAL PURGED| WELL LOCKED FLEVATION 
2S Ass. z gM sgh ven [2 inch 
: 3 PID READINGS: < DIAMETER rt INCH 


Ly 5%” cose } _ INCH 


PURGE DATA 









LE OBSERVATIONS 


PURGE VOLUME CLEAR 
CLOUDY 
TEMP, DEQ C COLORED 
TURBID — 


pi, UNITS LI pi PAPER 
SPECIFIC CONDUCTIVITY undios/cm 
PUMP RATE, GPM 


OOOR 
OTHER (SEE NOTES) 


7 MA 4 2T 
“ ge 
i 


RSs a” ) 5. sie — , 
EQUIPHENT DOCUMENTAT 10M a : | 
GING SAMPLING EQUIPMENT ID COM FLUIDS USED LEVEL EQUIP. USED. GROUND ELEVATION 
pes PERISTALTIC PUMP =: ISCO #_ POTABLE ‘WATER "ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP 4 = LIQUINOX ° FLOAT ACTIVATED [id 7 
BAILER 2" Oe" at STEAM CLEANING PRESSURE TRANSOUCER 3 
-PVC/SILICON TUBING. ar. Ne | 


IN*LIWE/DISPOSASLE FILTER 

















io OTHER * WUMBER OF FILTERS useD ___. 
ANALITICAL PARAMETERS METHOD "FRACTION PRESERVATION "VOLUME SAMPLE SAMPLE BOTTLE 10 NUMBERS 
. NUMBER COE METHOD © ' REQUIRED COLLECTED 
voc uu20 ve Wel, 4 DEG C C4) GOL Fes es RAS LSA SAD ! 
svoC UH18 MS 4vecc _ (2) 14 AG S60 / 6565 / cancer Sane Se 
PEST/PCB ume EC hpegc ~ (3) 1L AG eae 
| UH13 f / i aoe 
| [] PAL INORGANICS (SPECIFIED BELOW) Hw HNO. TO pl<2 1 -L P-CUBE _— 
| FE] LEAD ONLY $020. - = K —« MNOS. TO pie Tee Se 
| L) EXPLOSIVES wig Lc 4 DEG C . (3) 11 AG ny ee a 
TPHC 418.1 0 H2$04 TO pH<2 1 1 AG . ———E— 
TOC 415.1 0 H2S04 TO pH <2 1 L AG el ee es 
ANIONS — «‘TF22 S$ _- H2S04 TO pH <2 1 L P-CUBE / | a a 
Wi c 4 dEGC 1 L P-CUBE a, 
310. ys NOS TO pW <2 1.L P-CUBE / / a 
A 120 qUALITY (SPECIFIED aus Saw een : a : / — , 
AT “yy Ss M2804 TO pu<2 1 L P-CUBE Se mn 
‘ _s c & veg C 1LP-CUBE - / / =— J 
| O covirors 303,909 : bec. age a ca —$— <—_——_—_ 
; te : ' "he at | . 
| 7 * STERILE a / ae a a 
NOTES PAL INORGANICS! ICP METALS (5310); AS (022); SE ($021) wa «s8o1). 
| ; TL (S009); SB ($028); PB (SO..,; NG (S801). 
— -H20 QUALITY! POS (TF27); TKN (TF26); HIT CTF22); CL/SO4 (1T10); 15S aise 25 ALK (301.0); RARDUESS. 
ALL PARAMETERS COLLECTED AS TOTALS, TEX ou ILTERED * 
te ae pars Pegs ae . 
Hemsyece Sly gorn'* : aeuserel EE ee ee 
: ~fpwes ve. 
il Alisa OM (Hyoli: . 3 * RECEIVED pr 
2 4 ao SIGNATURE: ek th CP Puce 2 





cae 2 = z : 
7 r = 
e 3 oj iow 


=: 

* v ae 

A, 4, 
Rg 

















ABB ENVIRONMENTAL SERVICES, INC. 


FIELD BAIA RECORD - GROUNDWATER 


USATHAMA-FT. DEVENS 









PROJECT 












PAGE 


SAMPLING DATE 
FILE NAME 


WEATHER 


OF 








TOP OF WELL PROTECTIVE — PROTECTIVE 
— a Se Bae crouxo) 

HISTORICAL RISER 

; WELL INTEGRITY: ELEVATION — 
PROT. CASING SECURE 

HEIGHT OF —- CONCRETE COLLAR INTACT GROUNDWATER 

WATER COLUMN | 7 = TOTAL GAL PURGED| WELL LOCKED ELEVATION naam 
| PYC WELL CAP 






WELL 
en 


O PPH fawarent ain Pw] [vELL MOUTH /5C =i 


AMBIENT AIR 


PID READINGS: 


PURGE DATA 






PURGE VOLUME 










TEHP, DEG C 
pi, units CJpH PAPER 
SPECIFIC CONDUCTIVITY umhos/em 
PUMP RATE, GPM 








ER LEVEL EQUIP. USED 
ELECTRIC COND. PROBE 
FLOAT ACTIVATED 
PRESSURE TRANSDUCER 


CON FLUIDS USED 
POTABLE WATER 
LIQUINOX 


STEAM CLEANING 
bedicated 


| EQUIPMENT DOCUMENTATION 
EQUIPMENT ID 
ISCO # 


PURGING SAMPLING 
PERISTALTIC PUMP | 
SUBMERSIBLE PUMP 
BAILER JB oc a 
| PVC/SILICON TUBING 





IN-LINE/DISPOSABLE FILTER_/ 





INCH 
INCH 
INCH 


LE OBSERVATIONS 
CLEAR 
CLOUDY 
COLORED 
TURBID 
OOOR 
OTHER (SEE NOTES) 


GROUND ELEVATION 


[| 


OTHER HUMBER OF FILTERS USED 
| ANALYTICAL PARAMETERS METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS 
NUMBER CODE METHOO REQUIRED COLLECTED 
. ms, / / / 
rI—VOC uM20 vP HCL, 4 DEG C (4) 60 ML / i} / 
Py svoc UM18 MS 4 DEG C (2) 1 L AG H / / i 
J PEST/PCB ulo2 EC 4 DEG C (3) 1 LAG / / / 
UH13 | / / / 
H te INORGANICS (SPECIFIED BELOW) 4 -HNO3 TO pH<2 1 /L P-CUBE / = / 
1 LJ LEAD ONLY sp20.—ti. N HNO3S TO pH<2 H / ‘a / 
EXPLOSIVES UW19 Lc 4 DEG C (7) 11 AG aa a eee = 
UW32 i / / 
TPHC 418.1 ) H2S04 TO pH<2 1.1L A% / / / 
Hee 615.1 0 H2S04 TO pH <2 1 L AG / / / 
marci TF22 S _H2S04 TO pH <2 1 L P-CUBE / / ae a | 
TT10 c 4 DEG C 1 L P-CUBE : / =f / 
310.1 u HNO3 TO pH <2 1 L P-CUBE | ae, / 
SS ONLY 160.2 c 4 DEG C 1 l P-CUBE ey = 
20 QUALITY (SPECIFIED BELOW) +, s H2S04 TO pH<2 1 L P-CUBE / es 
‘ —’;.. c svesc. 1 L P-Cuse a a an 
N HNOS TO pH<2 1 L P-CUBE / 
' U coLrrorm 303,909 & DEG C ‘és (1) 4 02 es Tee ey aD 
/ 


STERILE | if / 





LCP METALS ($S10); AS (SOZ2); SE (S021); TL (S009); SB (S028); PB (S020); 
POG (TF27); TKN (TF26); NIT (TF22); CL/SO6 (TT10); TSS (160.2); ALK (301.0): 
IE: NON- FILTERED 


PAL INORGANICS: 
H20 QUALITY: 
ALL PARAMETERS COLLECTED AS TOTALS, 


NOTES 


‘RECEIVED BY: 
SIGNATURE: 


NG ($801), 
HARDNESS. 








eee en ee ee SSS SSSS=——4S4QaaQQQQSG6x a —S={S_ 








ABB ENVIRONMENTAL SERVICES, INC. 


| FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING NUMMER cereagal 


SAMPLING DATE | 






| As | = FILE NAME 
LOCATION : , PROLAAM Pe | 
Activity [START JZog) ~~ END ex’ ee : WEATHER 
VATER LEVEL / WELL DATA TOP OF WELL — PROTECTIVE PROTECTIVE | 
—— . TOP OF CASING CASING STICK-UP Elusk Ft]  CASING/WELL DIFF. 
Piveasureo Gvraud Auurtace Die 








(FROM GROUND ) 





KO-5S 
PIO READINGS: 


"ePTI 
aut eee Pirersunco RISER 
WATER DEPTH | VELL INTEGRITY: 5 N ELEVATION fs 
- PROT. CASING SECURE | 
HEIGHT OF : , CONCRETE COLLAR INTACT GROUNDWATER 
WATER coun B.S WELL LOCKED ELEVATION fe | 
) PVC WELL CAP | 
WELL INCH 





wet MOUTH = DIAMETER [LJ4 INCH 
3 INCH 

















SPECIFIC CONDUCTIVITY umhos/cm 
PUMP RATE, GPM 


OTHER (SEE NOTES) 


PURGE DATA _— 
| - LE OBSERVATIONS 
—_ —_— . CLOUDY 
TEHP, DEG C | 
ot, UNITS CpH PAPER | TURBID 


COLORED 
| 


EQUIPMENT DOCUMENTATION 
PURGING SAMPLING EQUIPMENT ID =CON FLUIDS USED ER LEVEL EQUIP. USED GROUND ELEVATION. 
PERISTALTIC PUMP Isco # POTABLE WATER ELECTRIC COND. PROSE 
SUBMERSIBLE PUMP | LIQUINOX FLOAT ACTIVATED fd 
. PRESSURE TRANSDUCER i 


| 
| 





BAILER Blew Oon STEAM CLEANIN 
PYC/SILICON TUBING Ded 


IN-LINE/DISPOSABLE FILTER 


OTHER MUMGER OF FILTERS USED 








SAMPLE BOTTLE ID NUMBERS 





ANALYTICAL PARAMETERS METHOD «FRACTION PRESERVATION VOLUME SAMPLE 
NUMBER CODE METHOO REQUIRED COLLECTED 
. ——A/__B/__c/__ 
| Fess UM20 vp HCL, 4 DEG C (4) 60 ML = ) [) 
py svoc UM18 MS 4 DEG C (2) 1L AG == 
_] PEST/PCB uNod2 EC 4 DEG C (3) 1b AG ; = / 
UH13 . fi / ae! 
AL INORGANICS (SPECIFIED BELOW) N -HNO3S TO pH<2 1 L P-CUBE —__ apf 
LEAD ONLY s020_—i r HNO3 TO pH<2 a ae Se 
EXPLOSIVES Uw19 Lc 4 DEG C (7) 1 LAG / | ae 
*  UW32 ho 
TPHC 418.1 ) H2S04 TO pH<2 11 AS & / / / 
1 |y toc 415.1 O  —- H2S04 TO pH <2 1 L AG a / f / 
ANIONS TF22 S H2S06 TO pH <2 1L P-cUBE LL oe / 
TT10 C 4 DEG C {LP-cuse | fi_ a / 
| 310.1 N HNOS TO pH <2 1L P-CURE = bL eet / . 
poe ONLY 160.2 c 804 OEGC 1up-cuse =D ay Ta / 
20 QUALITY (SPECIFIED BELOW) =, s H2S04 TO pH<2 IL P-CUBE ff = at ae 
: =the, c 4 DEG Cc r 1LP-cuse - | (4 
id. rt HNOS TO pH«2 1 L P-CUsE = LL y ae 
COLIFORM 303,909 4 DEG C (1) 4 02 & / | ay: RT 
7 STERILE . er 





NOTES PAL INORGAWICS: ICP METALS (S810); AS (S022); SE (S021); TL (S009); $B (S028): PB (S020); NG ($801). 
H20 QUALITY: pod (TF27); TKN (TF26); WIT (TF22); CL/SOS (TT10); TSS (160.2); ALK (301.0); HARONESS. 


ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 






‘RECEIVED BY: 














es. ae 
pace. |_ ofr {| 


ABB ENVIRONMENTAL SERVICES, INC. 


| FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING NUMMER 


PROJECT| USATHAMA-FT.DEVENS 
seo TT [ley d- lol 4 


EW OOO +9 











SITE TYPE 
| SAMPLING DATE 


JOS NUMGER 
FILE NAME 


PRO'.2AM 
WEATHER | 









OP OF WELL ‘PROTECTIVE PROTECTIVE 
We OF CASING CASING STICK-UP CASING/WELL DIFF. 
EASURED (FROM GROUND) Lae 
HISTORICAL © RISER — 
. WELL INTEGRITY: s _ ELEVATION 





PROT. CASING SECURE 
CONCRETE COLLAR INTACT 
WELL LOCKED 

PVC WELL CAP 


. WELL INCH 
veut MOUTH }4- 4 peu DIAMETER 4 INCH 
: INCH 


Y°7,5 Tora GAL PuRGED ELEVATION 





HEIGHT OF : , 
WATER COLUMM (| FT| 


PIO READINGS: 









PURGE DATA 









LE OBSERVATIONS 
PURGE VOLUME CLEAR 
7 LOUDY 
TEMP, DEG C COLORED 
pH, uNtts C)pH PAPER TURBID 
OOOR 


SPECIFIC CONDUCTIVITY umhos/cm 
| PUMP RATE, GPM 


OTHER (SEE NOTES) 

















| EQUIPMENT DOCUMENTATION 
PURGING SAMPLING EQUIPMENT ID CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP Isco # POTABLE WATER ELECTRIC COND. PROBE , 
SUBMERSIBLE PUMP | LIQUINOX FLOAT ACTIVATED YY 
BAILER Oa Oo" #7 STEAM CLEANING PRESSURE TRANSDUCER 
PYC/SILICON TUBING | adic 
IN-LINE/OISPOSABLE FILTER 57 ~ prec 
0 J otner — - NUMBER OF FILTERS USED 
ANALYTICAL PARAMETERS METHOD = FRACTION PRESERVATION VOLUME SAMPLE SAHPLE BOTTLE 1D NUMBERS 
NUMBER CODE HETHOO REQUIRED COLLECTED 
P - | UU ¢ fom sail 4¥4c, IYYD 
voc UM20 vP HCL, 4 DEG C (4) 60 ML e / / / 
Y sc UM18 MS 4 DEG C (2) 1 LAG cg / / / 
PEST/PCB UHO2 EC 4 0EG C (3) 1 LAG / / / 
UH13 / / / 
CY PAL INORGANICS (SPECIFIED BELOW) N -HNO3 TO pH<2 1 L P-CUBE af a, a / 
} LEAD ONLY soz0- ON HNO3S TO pH<2 / ) / 
L} EXPLOSIVES uWw19 LC 4 DEG C (™) 11 AG | Saal / 
*  yw32 a / 
TPHC 418.1 0  H2S04 TO pH«2 11 AN = — 
Toc 615.1 0  -H2S04 TO pH <2 1 L AG a i / 
ANIONS TF22 5 H2S04 TO pH <2 1 L P-CUBE / f- f 
1T10 c 4 DEG C 1 L P-CUBE / / / 
310.1 4 HNOS TO pH <2 1.L P-CUBE / / / : 
Ry iss ONLY 160.2 c 4 0€GC 1 L P-CUBE / fi a; 
H20 QUALITY (SPECIFIED BELOW) =: 5 H2S04 TO pH<2 1 L P-CUBE / / fo 
: =e. C 4 DEG C 1 L P-CUBE / / —— 
ig N HNOS TO pH<2 1 L P-CUDE a / / 
J COLIFORM 303,909 4 DEG C (1) 4 02 ae ___ ZZ 
STERILE i hr a 





NOTES PAL INORGANICS: ICP METALS (SS10); AS (SOZ2); SE (SO21); TL (S009); SB (SOZ8); PB (S020); NG (SBO1). 
N20 QUALITY:  pO% (TF27); TKN (TF26); NIT (TF22); CL/SOG (TT10); TSS (160.2); ALK (301.0); HARDNESS. 
ALL PARAMETERS COLLECTED AS TOTALS, LE: NON-FILTERED 


Strong pedvolenn cdor. Sample Collected 12(9/94., 
| ‘RECEIVED BY: 


sour: YN uacrl) enone e 











PAGE OF 





“ABB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD - GROUNDWATER FIELO SAMPLING NUMMER 











PROJECT} USATHAMA-FT DEVENS SITE TYPE 

SAMPLING DATE 
JOB NUMBER 
FILE NAME 


PRO!..AM 
WEATHER 






PROTECTIVE 


TOP OF WELL PROTECTIVE 
CASING/WELL DIFF. 


TOP OF CASING CASING STICK-UP 




















Boersureo (FROM GROUND) | 
HISTORICAL RISER 
| bi —_ WELL INTEGRITY: 5 NZ ELEVATION 
: . jo ,0)\ GAL/VOL PROT. CASING SECURE 
UATER couuma| (1.20 FT 1 TOTAL GAL PURGED| WELL LOCKED | | ELEVATION 
. PYC WELL CAP 





K.9 . WELL |J2 INCH 
PID READINGS: AMBIENT AIR , 0 PPM) |WELL HOUTH 2. O PPM DIAMETER 484 INCH 
- —_—— . INCH 


PURGE DATA | 49 We i leo 
| dc a HPLE OBSERVATIONS 





















PURGE VOLUME ae GAL | SA Goat | (0 GAL CLEAR 
| : —-- CLOUDY 
TEMP, DEG C : COLORED 
oH, UxITS LIpH PAPER TURBID 
ODOR 


SPECIFIC CONDUCTIVITY umhos/cm 
PUMP RATE, GPM | 


OTHER (SEE WOTES) 


| 





| 
1 
® 
* 
L | 




























| EQUIPHENT DOCUMENTATION 
PURGING SAMPLING EQUIPMENT ID ECON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP (ISCO # POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED fl 
BAILER O2e Oe a STEAM CLEANING PRESSURE TRANSDUCER . a 
PVC/SILICON TUBING . 
IN-LINE/DISPOSABLE FILTER 
0 OTHER HUMBER OF FILTERS USED __ i | 
ANALYTICAL PARAMETERS METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS | 
NUMBER CODE METHOO REQUIRED COLLECTED 
. lybA/ B/ a a | 
: voc UH20 vP HCL, 4 DEG C (4) 60 HL i e ¥ ii / 
svoc UM18 MS 4 DEG C (2) 1 L AG / / / 
| PEST/PCB uNo2 EC 4 DEG C (3) 1 Ll AG / / / . 
UH13 “h 
PAL INORGANICS (SPECIFIED BELOW) r -HNO3 TO pH<2 1 L P-CUBE / 
LEAD ONLY s020— r HNO3 TO pH<2 
EXPLOSIVES uWw19 Lc & DEG C (7) 11 AG 
-  UW32 
TPHC 418.1 0 H2S04 TO pH<2 1L A% 
TOC 415.1 0 H2S04 TO pH <2 1 L AG 
ANIONS TF22 § H2S04 TO pH <2 1 L P=CUBE 
TT10 c 4 DEG C 1 L P-CUBE 
| 310.1 N HNO3 TO pH <2 1 L P-CUBE 
§ TSS ONLY 160.2 c 4 DEG C 1 L P-cUuBE 
H20 QUALITY (SPECIFIED BELOW) 5 H2S04 TO pH<2 1 L P-CUBE 
: —5, c & DEG C 1 L P-CuBE 
Ig | | rt HNO3 TO pH<2 1 L P-CUDE 
COLIFORM 303, 709 4 DEG C (1) 4 02 
3 STERILE 
NOTES PAL INORGANICS: ICP METALS (SS10); AS (SD22); SE (S021); TL (S009); $B (S028); PB (SD20); IIc ($801). 


H2O QUALITY: POS (TF27); TKN (TFC6); MIT (TF22); CL/SO% (TT10); TSS (160.2); ALK (301.0); HARONESS. 
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 


- RECEIVED BY: . 
ning ant a ae 


a  —————————————————L——— 











| EQUIPMENT DOCUMENTATION 





PAGE OF 


ABB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD + GROUNDWATER 






SAMPLING DATE 
FILE NAME 


WEATHER 























WATER LEVEL / WELL DATA TOP OF WELL —— PROTECTIVE , PROTECTIVE = 
TOP OF CASING CASING STICK-UP casincrvete ovtr.[— Q.Gar 
weue cepTu | 15 1 FT be (FROM GROUND) | . i 
HISTORICAL RISER 
| varer pert] [OK FT WELL INTEGRITY: $ N ELEVATION a | 
HEIGHT OF | CONCRETE COLLAR INTACT GROUNDWATER 
waren covuan] 31 Ft] | TOTAL GAL PURGED| © WELL LOCKED | ELEVAT 10H ae) 
PVC WELL CAP 
—, . WELL [J2 INCH 
PID READINGS: AMBIENT AIR C2) PPM] [WELL MOUTH C).C) PPM DIAMETER 4 INCH 






} _1NCH 








| PURGE DATA o@SS 0965 oFz 07 y 
, : PLE OBSERVATIONS 
PURGE VOLUME CLEAR 
CLOUDY 
TEMP, DEG C COLORED 
oH, UNITS LIpH PAPER TURBID 
‘O00R 


SPECIFIC CONDUCTIVITY umhos /cem 
OTHER (SEE NOTES) 






EQUIPMENT ID ECON FLUIDS USED TER LEVEL EQUIP, USED GROUND ELEVATION 


PURGING SAMPLING 
PERISTALTIC PUMP Isco # POTABLE WATER P ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED a 
BAILER Bea Oe g STEAM CLEANING PRESSURE TRANSDUCER | 








PVC/SILICON TUBING | : : 
IN-LINE/DISPOSABLE FILTER 





























ee OTHER NUMBER OF FILTERS USED 
| ANALYTICAL PARAMETERS METHCO FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS 
NUMBER COOE METHOO REQUIRED COLLECT 
yes As By és _p 
f voc UM20 vP HCL, 4 DEG C (4) 60 HL cif  £ fF | ets 
| svoc UM18 MS 4 DEG C (2) 11 AG 7 / if 
PEST/PCB UNO2 EC 4 DEG C (3) 1 L AG / / / 
| UH13 | i, / enemy 
PAL INORGANICS (SPECIFIED BELOW) M HNO3 TO pH<2 1 L P-CUBE fey a a a 
LEAD ONLY so20.—i«. N HNO3 TO pH<2 __f / f 
EXPLOSIVES UW19 Lc 4 DEG C (7) 1 L AG Oot Saale a 
Uw32 _ a a 
TPHC 418.1 0 H2S04 TO pH<2 11 A% ae _/ / 
TOC 415.1 H2S04 TO pH <2 1 L AG / ~_ ff / a 
) LI ANIONS TF22 S$ _-H2S04 TO pH <2 1 L P-CUBE a | / 
TT10 c 4 0EG C 1 L P-CUBE / / f_ 
| 310.1 N HNO3 TO pH <2 1 L P-CUSE eae. pall / / 
fi rss ONLY 160.2 c 06 & DEG 1 L P-CUuBE “o _/_H / / 
M20 QUALITY (SPECIFIED BELOW) $ H2S04 TO pH<2 1 L P-CUBE -— ae na 
; “ates. c 6 0€6G Cc si 1 L P-CUBE -  / (ae / 
he N HNOS TO pH<2 1 L P-CUDE SS = / / 
COLIFORM 303,909 4 DEG C (1) 4 02 = | TTR 
/ / 





TL (S009): SB (S028); PB (SD20); NG ($801). 
TSS (160.2); ALK (301.0); HARONESS. 


AS (S022); SE (S021); 


| NOTES PAL INORGANICS: ICP METALS (S510); 


H20 QUALITY: pO (TF27); TKN (TF26); NIT (TF22): CL/SO4 (TT10); 
ALL PARAMETERS COLLECTED AS TOTALS, IE: MON-FILTERED 4 
No 7p C Owl =. I at 
H € 143 
Deo - msfusp Re [Vt hefnics 


‘RECEIVED BY: 


Pump poh VoRUNG , dale Purge vorumt 


ce OSes 


SIGNATURE: © 





















| ABB ENVIRONMENTAL SERVICES, INC. PAGE __¢ OF [ 


FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING NUMMER IM xl x J C3 | 


USATHAMA-FT.DEVENS 


BOcECER 













| PROJECT 


Site 10 PI 


LOCATION ; 


SAMPLING DATE 






FILE NAME 














ACTIVITY [START \ EXD | 
WATER LEVEL / WELL DATA TOP OF WELL = PROTECTIVE PROTECTIVE 
| A TOP OF CASING CASING STICK-UP | CASING/WELL DIFF. 
WELL TEPTH Piexsuren (FROM GROUND) = 
HISTORICAL RISER 
ELEVATION 









HEIGHT OF }— | | 
WATER coum) BSSFt ju TOTAL GAL PURGED WELL LOCKED ELEVATION 


PVC WELL CAP | 

? : WELL |J2 INCH 

PID READINGS: wet HOUTH () (> Ppa DIAMETER [7% INCH 
INCH 


MPLE OBSERVATIONS 
CLEAR 








PURGE DATA 






: j 

| WATER DEPTH WELL INTEGRITY: S N fs 
7 | fet 3 GAL/VOL | PROT. CASING SECURE 3 | 

—— - — CONCRETE COLLAR INTACT | GROUNDWATER a 







PURGE VOLUME ee 
TEMP, DEG C COLORED | 
pH, UNITS CIpH PAPER TURBID 

OOOR 


SPECIFIC CONDUCTIVITY umhos/em 
PUMP RATE, GPM 


OTHER (SEE NOTES) 





EQUIPMENT DOCUMENTATION 















PURGING SAMPLING EQUIPHENT ID CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
| | PERISTALTIC PUMP I[SCOM POTABLE WATER ELECTRIC COND. PROSE 
SUBMERSIBLE PUMP | LIQUINOX FLOAT ACTIVATED [| 
BAILER O2" Ose # TEAM CLEANING, Lal PRESSURE TRANSDUCER aah 
PVC/SILICON TUBING NOt; A CA | 
IN-LINE/DISPOSASLE FILTER wie: 
CQ OTHER NUMBER OF FILTERS USED 
ANALYTICAL PARAMETERS METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS | 
NUMBER CODE METHOD REQUIRED COLLECTED 
‘ r (Das Des [WO 
“voc UH20 vP HCL, 4 DEG C (4) 60 HL / / / 
FY sce UM18 MS 4 DEG C (2) 1 L AG a / / / 
PEST/PCB uNO2 EC 4 DEG C (3) 1 LAG | / i / 
: UH13 / / _f 
PAL INORGANICS (SPECIFIED BELOW) N -HNO3 TO pk<2 1 L P-CUBE : inf —_ ih. / 
H ONLY so20.—tis N HNOS TO pH<2 af / / / 
EXPLOSIVES UW19 Lc 4 DEG C (tT) 1 LAG a / | et 
- uw32 ct / 
TPHC 418.1 QO  _-H2S06 To pk#«2 11 A% / / 
TOC 615.1 0 H2S04 TO pH <2 1 L AG / / 
| 1) ANIONS TF22 S _-H2S04 TO pH <2 1 L P=CUBE f_ / 
TT10 c 4 DEG C 1 L P-CUBE / / 
. 310.1 N HNO3 TO pK <2 1 L P-CUDE | af - 
HY iss ONLY 160.2 c 4 OEGC 1 L P-cupe . " / 
. H20 QUALITY (SPECIFIED BELOW) S H2S04 TO pH<2 1 L P-CUBE” Cc 
. ae c 4 DEG C 1 L P-CusE | __uf 
I | N HNO3 TO pH<2 1 L P-CUDE i 
COLIFORM 303,909 4 DEG C (1) 4 02 / 
. STERILE ( a 
NOTES PAL INORGANICS: ICP METALS (SS10); AS (SD22); SE (SD21); TL (S009); SB (S028); PB (SO20); NG ($801), 


H20 QUALITY: POS (TF27); TKN (TF26); NIT (TF22); CL/SOS (TT10); TSS (160.2); ALK (301.0); HARONESS. 
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 
‘RECEIVED BY: ol 


SIGNATURE: fx Noes | Lie 2 

















‘AGB ENVIRONMENTAL SERVICES, INC. 
FIELD SAMPLING NUMMER 


FIELD DATA RECORD - GROUNDWATER 













SITE TYPE 
=e SAMPLING DATE | 
gos NUMBER | p7953-/Y 
— Se Mali FILE NAME | 
PRO!.2AM 
| * : WEATHER 
WATER LEVEL / WELL DATA | W top of WELL PROTECTIVE , . PROTECTIVE . 
eo TOP OF CASING CASING $TICK-UP CASING/WELL DIFF. 
WELL TEPTH | | s P{neasuren (FROM GROUND ) aie 
FT eshte EGRITY S N ELEVATION | 
WATER peptu| 7.5 9FT : WELL INTEGRITY: eS Hi [ 
| 39 Thies PROT. CASING SECURE | —_— 
HEIGHT OF CONCRETE COLLAR INTACT GROUNDWATER 
WATER COLUMN WELL LOCKED ELEVATION fs 
: I PVC WELL CAP : 
x.9 










PID READINGS: 





AMBIENT AIR GQ PPM wet HOUTHD, O PPH DIAMETER $44 INcH 
: } _1NcH 
] PURGE DATA 4 wee : 


PURGE VOLUME 


LE OBSERVATIONS 






TEHP, DEG C COLORED : 
ot, uNtTS CJpH paper TURBID | 
SPECIFIC CONDUCTIVITY umhos/cem 


| PUMP RATE, GPM 


OOOR 
OTHER (SEE NOTES) 






EQUIPMENT DOCUMENTATION 
EQUIPMENT ID CON FLUIDS USED ER LEVEL EQUIP, USED GROUND ELEVATION 


GING SAMPLING | , 
| PERISTALTIC PUMP =‘ ISCO # POTABLE WATER ELECTRIC COND. PROBE - 
LIQUINOX FLOAT ACTIVATED [| 


SUBMERSIBLE PUMP 
BAILER Be C4" #- STEAM ey PRESSURE TRANSDUCER 


PYC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER 





‘ 
i 








0 OTHER NUMBER OF FILTERS USED 
ANALYTICAL PARAMETERS METHOO =~ FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS | 
| NUMBER CODE METHOD REQUIRED COLLECTED 
Af _.§ _) _¢ _j fy ' 
| 4 voc UH20 vP HCL, 4 DEG C (4) 60 ML f A aE = / / 
SVOC UM18 MS 4 DEG C (2) 11 AG / / / 
| PEST/PCB UNO2 EC 4 DEG C (3) 1 L AG 5 / / 
UH13 / fe / 
q PAL INORGANICS (SPECIFIED BELOW) M HNO3 TO pH<2 1 L P-CUBE i a a a ae 
LEAD ONLY so2z0 - ON HNO3 TO pH<2 ef 
EXPLOSIVES Uw19 Lc 4 DEG C (7) 11 AG a a: aes eerie 
* UW32 / / a 
TPHC 418.1 *) H2S04 TO pH<2 11 AN / / nae 
TOC 15.1 0 H2S04 TO pH <2 1 L AG Te  — 
ANIONS TF22 s H2S04 TO pH <2 1 L P-CUBE a: ae po 
TT10 Cc 4 DEG C 1 L P-CUBE i / / _ 
| 310.1 M HNO3 TO pH <2 1 L P-CUBE . / / / . 
i TSS ONLY 160.2 C  408Gc 1 L P-cuBEe cf / 
H20 QUALITY (SPECIFIED BELOW) =» s H2S04 TO pu<2 1 L P-CUBE t/ / i: 
‘ rot c 4 DEG Cc 1 Ll P-CusE / / / 
N HNOS TO pH«2 1 L P-CUDE . / 
CL) courrorm 303,909 4 DEG C ee (1) 4 02 ; a — 
STERILE / i eemntaaal 















NOTES PAL INORGANICS: ICP METALS (SS10); AS (S022); SE (S021); TL (S009); SB (S028); PB (S020): NG (sB01). 
H2O0 QUALITY: pos (TF27); TKN (TF26); NIT (TF22); CL/SO4 (TT10); TSS (160.2); ALK (301.0): HARONESS. 
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 


Only Chee Volywne MWe Vec/ Vien rr fow (K 0.5 gal/min) rechLaugpe , 


- RECEIVED BY: whe = 
SIGNATURE: . c \ oe 
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ABB ENVIRONMENTAL SERVICES, INC. 


| FIELD DATA RECORO - GROUNDWATER FIELD SAMPLING NUMMER | 










SITE TYPE 





| PROJECT 
| , a : SAMPLING DATE 

SITE ID N | }-bolq i JOB NUMER 

| me cs ona las FILE NAME 
is | WEATHER 
WATER LEVEL / WELL DATA | TOP OF WELL — PROTECTIVE i PROTECTIVE = 
: . TOP OF CASING CASING STICK-UP Fly S rv FT CASING/WELL DIFF. ~—O. 32 FT 
MEASURED (FROM GROUND) = ? 


PROT. CASING SECURE 
CONCRETE COLLAR INTACT GROUNDWATER 


HEIGHT OF | a | 
PATER COLUM ve LocKE eLEVATION 
' PVC WELL CAP 
WELL 2 INCH 
wet HOUTH £ 0.0 Pen DIAMETER INCH 
. . INCH 






eee RISER 
WELL INTEGRITY: 5 N ELEVATION fs 






¥ 1.64 
PID READINGS: |AHSIENT AIR j,> PPM 











PURGE DATA . | 
[10? (4 : 7 = MPLE OBSERVATIONS 
PURGE VOLUME CLEAR 
CLOUDY 
| TEMP, DEG C COLORED. 
pi, units C)px PAPER TURBID 
OOOR Ops, 


ot 
OTHER (SEE NOTES) 






SPECIFIC CONDUCTIVITY umhos/cm 
—  webd_ 
































| EQUIPMENT DOCUMENTATION 
PURGING SAMPLING EQUIPMENT ID CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
| PERISTALTIC PUMP Scares POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED [ 
BAILER a a STEAM CLEANING PRESSURE TRANSDUCER 
PYC/SILICON TUBIAC | 
| IN-LINE/DISPOSABLE FILTER 
‘a OTHER NUMBER OF FILTERS USED 
ANALYTICAL PARAMETERS METHOO FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS | 
| NUMBER COOE METHOO REQUIRED COLLECTED 
| : | / f cf b 
| B is UM20 vP HCL, 4 DEG C (4) 60 HL . 2 ee ae =H 
SVOC UM18 MS 4 DEG C (2) 1 L AG ‘io / / 
PEST/PCB uNO2 EC 4 DEG C (3) 1 LAG / / / 
UH13 ay, __afh / 
f PAL INORGANICS (SPECIFIED BELOW) 4 HNO3 TO pH«2 1 L P-CUBE F YS el ne all 
LEAD ONLY $020 Mi MNO3 TO pH«2 i / / 
EXPLOSIVES uwig9 Lc 4 DEG C (7) 1 LAG /_ ’ a / 
* yw32 “ te / / 
TPHC 418.1 0 H2S04 TO pH<2 1L ANT = N* a / / _ 
TOC 415.1 9) H2$04 TO pH <2 1 L AG oe f ) ET : 
ANIONS TF22 S H2S04 TO pH <2 1 L P-CUBE | / / / 
TT10 Cc 4 DEG C 1 L P-CUBE f / / 
| 310.1 N HNOS TO pH <2 1 L P-CUBE / / / . 
@ TSS ONLY 160.2 c 64 vEGC 1 L P-CUBE a/v 4 meneame 
420 QUALITY (SPECIFIED BELOW) =», S _-H2S04 TO pu<2 1 L P-CUBE 2 ae ( aD 
. ee c 4 DEG C 1 L P-CUBE / / ———— 
1 eo 4H HNOS TO pH«2 1 L P-CUDE ‘we / / 
LIFORM 303, 909 4 DEG C (1) 4 02 L / / / = 
STERILE / / / 
NOTES PAL INORGANICS: ICP METALS (SS10); AS (SD22);: SE (S021); TL (S009); $8 (S028); PB (S020); NG (S801). 


H2O0 QUALITY: pos (TF27); TKN (TF26); NIT (TF22); CL/SOS (TT10); TSS (160.2); ALK (301.0); HARONESS. 
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 


Moe TPH 





“RECEIVED BY: : —_ 


SIGNATURE: 
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“ABB ENVIRONMENTAL SERVICES, INC. 






FIELD SAMPLING NUMMER | 


FIELD DATA RECORD + GROUNDWATER 






SITE TYPE 


vet 4 py 


SAMPLING DATE 


JOB HUMGER 
FILE NAME 





WEATHER | PLY Cicowdy | 








Se 
SS 
































SPECIFIC CONDUCTIVITY umhos/em| _2yco 209 aS & ee 


= «2 tS —Les OTHER (SEE NOTES) 


TOP OF WELL = PROTECTIVE ,. PROTECTIVE 
Fl toe OF CASING CASING STICK-UP 2 UF FT CASING/WELL oFF[—o.z2 Ft] 
Fineasuren (FROM GROUND) — 
HISTORICAL | RISER : 
| VELL INTEGRITY: :§ N ELEVATION _— 
PROT. CASING SECURE : | 
HEIGHT OF : CONCRETE COLLAR INTACT | GROUNDWATER 
WATER COLUMN } TOTAL GAL PURGED| WELL LOCKED | ELEVATION ; 
PVC WELL CAP 
-— : . WELL 2 INCH 
PID READINGS: a1 PPH wet MOUTH / 2 pen] DIAMETER 4494 INCH 
— ——_ : J__INCH 
PURGE DATA 
LEAS La A Te zoS HPLE OBSERVATIONS 
PURGE VOLUME a:_ a_(o GAL lary _ "be | CLEAR 
CLOUDY 
TEMP, DEG C | COLORED | 
pi, units UpH PAPER TURBID 
oooR | 


PUMP RATE, GPM Adids 












EQUIPMENT DOCUMENTATION 
| PURGING SAMPLING EQUIPMENT ID CON FLUIDS USED TER LEVEL EQUIP, USED GROUND ELEVATICN 
PERISTALTIC PUMP Isco # POTABLE WATER ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP | LIQUINOX FLOAT ACTIVATED fs 
BAILER Bor Og a |} STEAM CLEANING PRESSURE TRANSDUCER | 








PVC/SILICON TUBING 
IN-LINE/DISPOSAGLE FILTER 











———_—— ms 





























0 | OTHER NUMBER OF FILTERS USED _ 
ANALYTICAL PARAMETERS METHOO FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS 
NUMBER COOE HETHOO REQUIRED COLLECTED, : 
=f —- / / 
voc UM20 vp HCL, 4 DEG C (4) 60 ML — / / 
p svoc UM18 MS 4 DEG C (2) 1 AG t a / / 
PEST/PCB uNo2 EC 4 DEG C (3) 1 L AG / i / 
UH13 / / / 
: PAL INORGANICS (SPECIFIED BELOW) H -—-.HNOS-TO pH<2 1 L P-CUBE i = el a ae a: 
LEAD ONLY s020.—séi- N HNO3 TO pH<2 / / / 
EXPLOSIVES UW19 Lc 4 DEG C (7) 1 LAG if a ae. / 
UW32 / / : / 
TPHC 418.1 0 H2S04 TO pH<2 11 AX i i — 
TOC 415.1 fs) H2S04 TO pH <2 1 L AG / / / 
ANIONS TF22 § H2S04 TO pH <2 1 L P-CUBE / / / | 
TT10 c 40d6&GC 1 L P-CUBE i / / 
| 310-1 NM -—«KNOS TO pH <2 1L P-CUBE p —— 
TSS ONLY 60. c 806 & DEG C 1LP-cusE — ee ee 
i H20 QUALITY (SPECIFIED BELOW) = 5. 5 H2S04 TO pH<2 1 L P-CUBE —— ——— aan epee 
oe fina 2 
, O pH« -Cuo | oe 
CL] coLirorM 303,909 4 DEGC i ct) 4 02 ‘ : / ———<—$_— 
STERILE | / i a ae 






BOTSS PAL INORGANICS: ICP METALS (SS10); AS ($022); SE (SD21); TL (S009); $B (S028); PB (S020 | 
‘ é ' ‘ ); WG (S801). 
H20 QUALITY: POG (TF27); TKN (TF26); NIT (TF22); CL/SOS (TT10); TSS (160.2); ALK (301.0); RARDNESS. 


ALL PARAMETERS COLLECTED AS TOTALS, [E: NON-FILTERED 





‘RECEIVED BY: 
SIGNATURE: ~ € Gas 





age ENVIRONMENTAL SERVICES, INC. 
“FIELD SAMPLING NUMER | A 


FIELD DATA RECORD - GROUNDWATER 







SITE TYPE | 
JOB NUMBER 


PRO!.AAM 








* END 





Sus 

















TOP OF WELL _— PROTECTIVE — PROTECTIVE 
Top OF CASING CASING STICK-uP | 2,33 FT|  CASING/WELL OIFF. 
L]xeasuren (FROM GROUND) : | 
HISTORICAL RISER 
WELL INTEGRITY: 5 NZ ELEVATION 






PROT. CASING SECURE 
CONCRETE COLLAR INTACT GROUNDWATER 
WELL LOCKED ELEVATION 


| 
l 
PVC WELL CAP 
. , WELL LJ2 INCH 
PPM) |WELL HOUTH ) © PPM DIAMETER 4 INCH 
Ss } _ INCH 
| 





17.74 GAL/VOL 
TOTAL GAL PURGED 










HEIGHT OF 
WATER COLUMN 


[ULE 








| PURGE DATA 
PLE OBSERVATIONS 

CLEAR 

CLOUDY 
_ COLORED 

TURBID 

OOOR ftTRevie™ 
OTHER (SEE NOTES) 






PURGE VOLUME 











TEHP, DEG C 

| px, units Uph paper | 
SPECIFIC CONDUCTIVITY umhos/cm| L5 
PUMP RATE, GPH ra, ae 








| EQUIPMENT DOCUMENTATION 











PURGING SAMPLING EQUIPHENT ID CON FLUIDS USED TER LEVEL EQUIP. USED | GROUND ELEVATION 
PERISTALTIC PUMP [SCO # _———s POTABLE WATER ELECTRIC COND. PROBE a 3 
| SUSMERSIBLE PUMP 3 LIQUINOX FLOAT ACTIVATED [dS 
BAILER Ba Don ge STEAM CLEANING PRESSURE TRANSDUCER | 
PVC/SILICON TUBING _ 
: IN-LINE/DISPOSABLE FILTER__ 
0 OTIIER NUMBER OF FILTERS USED sf | 
ANALYTICAL PARAMETERS METHOO FRACTION PRESERVATION VOLUME = SAMPLE SAMPLE BOTTLE ID NUMBERS | 
NUMBER CODE HETHOO REQUIRED COLLECTED 
As Bs a 
Bs uM20 vp HCL, 4 DEG C (4) 60 HL f A} Ff.) 
$voc UM18 Ms 4 DEGC (2) 1L AG | / / —— 
PEST/PCB ullo2 EC 40EGC (3) 1 LAG / / / 
UH13 , =) ——— 
PAL INORGANICS (SPECIFIED BELOW) r HNOS TO pH<2 1 L P-CUBE F kK /_ L/P 
LEAD ONLY so20-té‘dN HNO3 TO pH«2 | / / 
EXPLOSIVES uw19 Lc 4 DEG C (7) 1 AG / — 9 
7 UWS! —e amP) dt i f Lye 
| rpxc 418.1 0  H2s06 TO pHe2 TL AG if / / 
1] roc 415.1 0 —_—-H2S04 TO pH «21 L AG / / / 
ANIONS TF22 S _-H2806 TO pH <2 1 L P=CUBE / uf / 
TT10 c 4 DEG C 1 L P-CUBE ff re 
| 310.1 N  -« HNO3 TO pH <2 1 L P-CUBE / / / 
3 TSS ONLY 160.2 c 064 dEGC 1 L P-CuBE a  e- ..  o 
M20 QUALITY (SPECIFIED BELOW) =», S$ - H2S06 TO pu<2 1 L P-CUBE / a: ae 
wa. c & DEG C 1 L P-CUBE ay / / 
MNOS T <2 IL P- i 
| CJ] couirors 303,909 4 DEG c ‘alas a 4 i << _—_—— 
| STERILE i eam eam: | pene 





NOTES PAL INORGANICS: ICP METALS (S810); AS (S022); SE (S021); TL (S009); SB (S028); PB (sD20 
' : ® f ): NG (S801). 
H20 QUALITY: pod (TF2Z7); TKN (TF26); MIT (TF22); CL/YSO4 (TT10); TSS (160.2); ALK (301.0); HARONESS. 
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 


Vv TPH C 





RECEIVED BY: | ; 
SIGNATURE : - C Bow 








ABB ENVIRONMENTAL SERVICES, INC. PAGE _ OF 


FIELD DATA RECORD - GROUNDWATER 

















PROTECTIVE - 


"TOP OF WELL PROTECTIVE | : 
Top OF CASING CASING STICK-UP CASING/WELL DIFF.| — 6 got 
a MEASURED (FROM GROUND) | . | -_ - 
R 















HEIGHT OF 


HISTORICAL 
. ES | H ELEVATION 
WATER COLUMN | WELL LOCKED | ELEVATION 


3 VELL INTEGRITY: 
(1 3.7G saLsvoL 3.73 AL/VoL 
PVC WELL CAP 
"? INCH 





PROT. CASING SECURE [ 
: CONCRETE COLLAR INTACT GROUNDWATER , 
TOTAL GAL PURGED a 
K |.6% . : . WELL 
PID READINGS: weut MOUTH p @ Pen DIAMETER (4 INCH 
. | , , INCH 






















| PURGE DATA odio | 
ize rete 6640 | LE OBSERVATIONS 
— — x —- CLOUDY | 
TEMP, DEG C i en, ec ea = COLORED 
pu, UNITS LpH PAPER wx 4 Tt TURBID ! 
ODOR | 





SPECIFIC CONDUCTIVITY umhos/cm 
PUMP RATE, GPM 


. OTHER (SEE NOTES) 

















EQUIPMENT DOCUMENTATION 
GING SAMPLING EQUIPHENT ID CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP isco # : POTABLE WATER ELECTRIC COND. PROBE : 
| SUBMERSIBLE PUMP LIGUINOX FLOAT ACTIVATED 
@ BAILER Moe On STEAM CLEANING PRESSURE TRANSDUCER , | 
PVC/SILICON TUBING ae | | 
IN-LINE/DISPOSABLE FILTER 
0 OTHER : ~ ss NUMBER OF FILTERS USED 2° | 
| ANALYTICAL PARAMETERS METHOO FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS | 
HUMBER COOE METHOO REQUIRED COLLECTED 
jstA fs _e __ 
: voc uM20 vP HCL, 4 0EG C (4) 60 ML a aie / 
\] svoc UH18 HS 4 DEG C (2) 1 AG / J / ; 
PEST/PCB uNo2 EC 4 DEG C (3) 11 AG af / / 
UH13 , a / / 
PAL INORGANICS (SPECIFIED BELOW) N HHO3 TO pH<2 1 L P-CUBE ae aT / / 
LEAD ONLY so2z0.—tt- N HNOS TO pH<2 .— = / 
EXPLOSIVES uw19 Lc 4 DEG C (7) 1 LAG / fi / 
f ually *  UW32 ; ae a 7 
Moreuc NUTR RY 418.1 0 -H2S06 TO pHe2 TL AG 3 = 2a - 
_| TOC 615.1 i) H2SO04 TO pH <2 1 L AG | a / = 
AHIONS TF22 S _-H2S04 TO pH <2 1 L P-CUBE / / / 
1T10 c 064 DEG EC 1 L P-CUBE / / / 
: 310.1 H HNO3 TO pH <2 1 L P-CUBE ———_ fi / / ‘ 
~ TSS ONLY 160.2 c 06 & DEG C 1 L P-CUBE / /  ——— 
H20 QUALITY (SPECIFIED BELOW) =» S$ _- H2S04 TO pH<2 1 L P-CUBE a aT aa a 
: 2. c 4 DEG C 1LP-cUsE - ¢ / / | ie 
Ig M HNOS TO pH<2 1 L P-CusE / / 
COLIFORM 303,909 4 DEG C (1) 4 02 / | as 
STERILE ag, Sacer mao 











PAL INORGANICS: ICP METALS (SS10); AS (SO22); SE (S021); TL (S009); ‘sa (S028); PB (S020); IG (S801). 
H20 QUALITY: POG (TF27); TKN (TF26); NIT (TF22); CL/SOS (TT10); TSS (160.2); ALK (301.0); HARONESS. 





ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 
Fiml!SH s6 30 





‘ RECEIVED BY: 


SIGNATURE: z aie i 









PAGE, OF 





| Aga ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD - GROUNDWATER FIELO SAMPLING NUMMER 


| USATHAMA- FT. DEVENS 
Ta] l= Jo [ol Tela) 


END jo 1% 







SITE TYPE 


PROJECT 
SAMPLING DATE | 









JOB NUMGER 


SITE [0 
FILE NAME 








LOCATION 
ACTIVITY |START o9yS5° 


WEATHER 





PRY CLaoy 











PROTECTIVE 
FT| CASING/WELL DIFF.| = 0, 42 FT 





TOP OF WELL PROTECTIVE 


WATER LEVEL / WELL DATA 
. TOP OF aia i CASING STICK-UP re 


F 


"| Fistor (FROM GROUND) \— 
HISTORICAL RISER 


WELL INTEGRITY: 5 ) OY ELEVATION 
PROT. CASING SECURE 





WELL TEPTH 





WATER corel 
CONCRETE COLLAR INTACT GROUNDWATER 


| 
| 
HEIGHT OF | UNDWA, 
WATER COLUMN) ~7 (OFT GG _—TOTAL GAL PURGED| = WELL LOCKED ELEVATION 
} PVE WELL CAP | 
BELG | | WELL [12 INCH 
PID READINGS: AMBIENT AIR po PPH wet HOUTH  O.0 Pex DIAMETER op INCH 
: : INCH 
< | a J ; _' i : 
i 


QUE 





0929 oF YS MPLE OBSERVATIONS 
CLEAR 
CLOUDY 


COLORED 


= 


PURGE DATA 












PURGE VOLUME 







TURBID 


ODOR 
OTHER (SEE NOTES) 


TEMP, DEG C 
pH, units LJpH PAPER 
| SPECIFIC CONDUCTIVITY umhos/em 
PUMP RATE, GPM | 























EQUIPMENT DOCUMENTATION 
PURGING SAMPLING EQUIPMENT ID ECON FLUIDS USED ER LEVEL EQUIP, USED GROUND ELEVATION 
5 PERISTALTIC PUMP Isco # POTABLE WATER ELECTRIC COND. PROBE 
m SUBMERSIBLE PUMP ‘L] Lrautnox FLOAT ACTIVATED rd 
> = OBAILER 2" User gw STEAM CLEANING PRESSURE TRANSDUCER 
|  PYC/STLICON TUBING 
wa IN-LINE/DISPOSABLE FILTER 
0 ] soorner NUMBER OF FILTERS USED _} :* | 
ANALYTICAL PARAMETERS METHOD = FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS | 
; NUMBER CODE HETHOO REQUIRED COLLECTED 
ba | - J. O72 
voc UM20 VP HCL, 4 DEG C (4) 60 ML / je — ___- 
Fs UH18 MS 4 DEG C (2) 1 LAG z a, / / 
PEST/PCB uNo2 EC 4 DEG C (3) 1 LAG ee ‘s / 
UH13 ——— / / 
fe [NORGANICS (SPECIFIED BELOW) N HNOS TO pH<2 1L P-CUBE a ae ae a 
LEAD ONLY so20.—ti- N HNO3 TO pH<2 i / / 
EXPLOSIVES Uw19 Lc 4 DEG C (1) 1 L AG aE SS aes, ae 
"  YwW32 / / i 
TPHC 418.1 0 M2504 TO pH<2 TL AS @ {- i / 
TOC 615.1 0 H2S04 TO pH <2 1 L AG a, / / 
ANIONS TF22 $  H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 c 4 DEG C 1 L P-CUBE / / / 
aoe! 4 HNO3 TO pH <2 1 L P-CUBE / / / : 
TSS ONLY 0.2 c 4 0€GC 1 L P-CUBE zi / / / 
q H20 QUALITY (SPECIFIED BELOW) = *.: s H2S04 TO pH<2 1 L P-CUBE = i ———- f: 
; = c & DEG C 1 L P-CUBE / / ————s 
N HNO3 TO pH<2 1 L P-CUDE nes 
CJ courrorM 303,909 sbEGC. (1) 4 02 hy a 
: STERILE / geal 





ROlES PAL INORGANICS: ICP METALS (SS10); AS (S022); SE (S021); TL (S009); SB (S028); PB (S020); NIG 
, # . Fr . # r (5801). 
H20 QUALITY: pO (TF27); TKN (TF26); MIT (TF22); CL/SO6 (TT10); TSS (160.2); ALK (301.0); HARONESS. 


ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 


ijl 
TA 
La 


i od yolt | ‘RECEIVED BY: 3 i 
. SIGNATURE: KL. 7 r= 


= * 
. i 
® 
. 





AGS ENVIRONMENTAL SERVICES, INC. PAGE OF 








nlx [x|a |r fo|x| 3 
JO8 HUMBER | as 53 AY 
PROWL2AM |e | 
PROTECTIVE 


TOP OF WELL PROTECTIVE — | > 
TOP OF CASING CASING STICK-UP 2.48 FT] CASING/WELL DIFF.| — OD. yy FT 
EASURED — 


Pr (FROM GROUND) ) 
HISTORICAL ° RISER 
| | Es 4 ELEVATION fs 


FIELD SAMPLING NUMMER 


FIELD DATA RECORD - GROUNDWATER 





SITE TYPE 





SAMPLING DATE 





FILE NAME 





WEATHER 





WELL INTEGRITY: 
PROT. CASING SECURE | 
CONCRETE COLLAR INTACT | GROUNDWATER 
WELL LOCKED ELEVATION 
PVC WELL CAP : 5 





HEIGHT OF 
WATER COLUMN| 6,8 FT 


WELL 2 INCH 


PID READINGS: AMBIENT AIR p09  PPH| jweut MOUTH 0, 2 peu DIAMETER [M4 INCH 
— . _ INCH 





j 
| 
* 
ee: 









PURGE DATA 
MPLE OBSERVATIONS 
PURGE VOLUME aan 
TEMP, DEG C COLORED 
| px, units Lipa PAPER Lit TURBID 
ODOR 






217 


(94 OTHER (SEE NOTES) 


| SPECIFIC CONDUCTIVITY umhos/cm 
PUMP RATE, GPM Typp,5 









EQUIPMENT DOCUMENTATION | 
| PURGING SAMPLING EQUIPMENT ID RECON FLUIDS USED TER LEVEL EQUIP, USED | GROUND ELEVATION 
| PERISTALTIC PUMP —«[SCO # POTABLE WATER ELECTRIC COND. PROBE , 

SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED [ 
BAILER Ge Oo STEAM CLEANING PRESSURE TRANSDUCER 


—— 
————— 








PVC/SILICON TUBING $ 
IN-LINE/DISPOSABLE FILTER _/ 
MUMBER OF FILTERS UseD _ / : | 












Q OTHER | 
ANALYTICAL PARAMETERS METHOD —s FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE 1D NUMBERS | 
NUMBER CODE METHOD REQUIRED COLLECTED 
7 . AGA __ me fe fd 
4 voc UM20 vp HCL, 4 DEG C (4) 60 HL ef f / / 
SvOC UM18 MS 4o0EGC (2) 1L AG / / / 
PEST/PCB UNo2 EC 4DEGC (3) 1 LAG if <__ / 
UH13 | —__/ / / 
A PAL INORGANICS (SPECIFIED BELOW) 4 HNOS TO pH<2 1 L P-CUBE F fe, ae) a a a amare 
LEAO ONLY soz0 - SON HNOS TO pH<2 / { / 
| LJ expLosives uwi9 Lc 4 DEG C (7) 11 AG ae rT 
- Uw32 i SY 
TPHC 418.1 O  H2S04 TO pH«2 11 AN Sf | / 
ToC 415.1 0 H2S04 TO pH <2 1 L AG / i i 
| Ld aNtons TF22 S _-H2S04 TO pH <2 1 L P-CUBE __ / / 
TT10 c 4d8&6C 1 L P-CUBE | a / 
(310.1 N -« HNOS- TO pH «<2 1 L P-CUBE | . / / i aa 
f TSS ONLY 160.2 Cc 4086C 1 L P-cuBe i _y / 
| H20 QUALITY (SPECIFIED BELOW) =»; S$ -H2S04 TO pu<2 1 L P-CUBE / : 
. mis c 4 DEG C ee L P-cusE - I tes 
; N HNO3 TO pH<2 1 L P-CUDE = ee Nc eee 
| C) couirors 303, 909 4 DEG C (1) 4 02 7 / ee 
‘ STERILE / / ai 










PAL IMORGANICS: ICP METALS (SS10); AS (S022); SE (S021); TL (S009); SB (S028); PB (S020); NG (S801). 
H20 QUALITY: POG (TF27); TKN (TF26); NIT (TF22); CL/SO6 (TT10); TSS (160.2); ALK (301.0); HARDNESS. 
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 

3r120l3 

ype 1) SY 


s7 1019 L RECEIVED BY: c ; 
| SIGNATURE: FL. , e _—_ 








ABB ENVIRONMENTAL SERVICES, INC. 
FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING NUMBER |x 
















SITE TYPE ' 
SAMPLING DATE 
JOB NUMBER | 
FILE NAME | 
PROURAM 


activity {START §=(4O05 










PROTECTIVE 







TOP OF WELL 


| PROTECTIVE : 
TOP OF CASING CASING STICK-UP CASING/WELL DIFF. TO 3 FT 
MEASURED (FROM GROUND) 
HISTORICAL RISER 


WELL EPTH 





WATER DEPTH) 






HEIGHT OF = 


VELL INTEGRITY: ELEVATION [| 
PROT. CASING SECURE 
CONCRETE COLLAR INTACT al 1 GROUNDWATER | 





MATER COLUMN] «3.9 FT| | . TAL GAL PURGE WELL LOCKED 
i | , PVC WELL CAP 
xose = | WELL 2 INCH 
PID READINGS: WELL MOUTH 343 PPM DIAMETER [a4 ae 
) veut mourn 343 Pn } _ INCH 
PURGE DATA | , 
—$+— : —_— —_— \MPLE OBSERVATIONS 
TEMP, DEG C b hed 2. : | COLORED 
pi, Kits Cpl PAPER | TURBID — 
, ODOR 






SPECIFIC CONDUCTIVITY umhos/c¢ 
OTHER (SEE NOTES) 


PUMP RATE, GPM << CILALmY Te) | r = 
a 


EQUIPMENT DOCUMENTATION 
EQUIPHEHT ID 


| PURGING SAMPLING 
| PERISTALTIC PUMP =: ISCO #__ 
| | SUBMERSIBLE PUMP 
BAILER on Don w_ 
PYC/SILICON TUBING 
0 





R LEVEL EQUIP. USED GROUND ELEVATION 


Hepoblyy COND. PROBE 
PRESSURE TRANSDUCER 








IN-LINE/DISPOSABLE FILTER 





“ul 
NUMBER OF FILTERS USED 





























f 
OTHER | 
ANALYTICAL PARAMETERS ME THOO FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS | 
NUMBER CODE METHOO REQUIRED COLLECTED 
: : pp BY Se PT 
Wo uM20 vP HCL, 4 DEG C (4) 60 HL = £& / Z/ / 
svoc UM18 MS 4 DEG C (2) 1 L AG | / / Ss 
| PEST/PCB uno2 EC 4 DEG C (3) 1 Ll AG d , eee eS 
UH13 ; / / / 
PAL IWORGANICS (SPECIFIED art H .HNO3 TO pH<2 1 L P-CUBE 2) ee) ae 
aft ONLY : H HNOS TO pH<2 if 72 eee) eee 
EXPLOSIVES mie | Lc 4 DEG C (7) 1 LAG en) aS 
*  UW32 : / 
TPHC 418.1 0 H2S04 TO pH<2 11 AG = 
TOC 415.1 0 H2S04 TO pH <2 1 L AG 
ANIONS TF22 s H2504 TO pH <2 1 L P-CUBE 
TT10 C 4 DEG C 1 L P-CUBE 
7 310.f u HNO3 TO pH <2 1 L P-CUBE 
Fy iss ONLY 160.2 c 806 & DEG C 1 L P-CUBE 
H20 QUALITY (SPECIFIED BELOW) yy s H2$04 TO pH<2 1 L P-CUBE 
! : Se, c 4 DEG C 1 L P-CUBE 
| SF ean | M HNOS TO pH<2 1 L P-CUDE 
COLIFORM 303,909 4 DEG C (1) 4 OZ 


NOTES PAL INORGANICS: ICP METALS (SS10); AS ($022); SE ($021); TL (S009); SB (SD2B); PB (S020); NG (S801). 
H20 QUALITY: POG (TF27): TKN (TF26); NIT (TF22); CL/SO4 (TT10); TSS (160.2); ALK (501.0); NARDNESS. 


ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 

= , ey - 1 ne 
Duerucart Coceerc out ¢e you ln CUR WY |x '/2 om), thy peo Loy 
J ; J 











pt OlEtansi eS Coceferto Sfs Avert lZirm Avr RECEIVED BY: 


Ne 
, on 


eas Frit, Sawvec S 
SIGNATURE) 














——— nn — = = 


ABB ENVIRONMENTAL SERVICES, INC. PAGE i UF L 
FIELD DATA RECORD - GROUNOWATER FIELD SAMPLING NUMER yan 
“10 









<< 
















USATHAMA-FT.DEVENS 


Te ewwe- oy 108 MME 


\4O5 ew 1630 


PROJECT 


Otoss- 0 










SITE [0 














PRO RAM 





LOCATION | 
WEATHER 


ACTIVITY [START 
















WATER LEVEL / WELL DATA TOP OF WELL PROTECTIVE PROTECTIVE , 3 
— Top OF CASING CASING STICK-UP CASING/WELL pieF.( FT 
WELL TEPTH | MEASURED (FROM GROUND) | = 


WATER DEPTH 
PROT. CASING SECURE 


CONCRETE COLLAR INTACT 





WELL LOCKED 


apnea iia RISER -— 
. VELL INTEGRITY: 5 HN ELEVATION a 





HEIGHT OF }=p— | | GROUROWATER . 
WATER COLUMN ELEVATION 
. PVC WELL CAP 
: ) . , wet []2 INCH 
PID READINGS: WELL MOUTH : DIAMETER [J4 ICH 


PURGE DATA  - ar | < ! 
. 3 = LE OBSERVATIONS 


— = ee 


TEMP, DEG C 

pi, UNITS LIpH PAPER 
SPECIFIC CONDUCTIVITY umhos/cm 
PUMP RATE, GPM 


CLEAR 
CLOUDY 


COLORED 
TURBID 
OOOR 
OTHER (SEE NOTES) 










a 








EQUIPMENT DOCUMENTAT! 

PURGING SAMPLING EQUIPMENT ID CON FLUIDS USED JATER LEVEL EQUIP, USED | GROUND ELEVATION 
ERISTALTIC PUMP —siISCO POTABLE WATER ELECTRIC COND. PROBE | 
SUSHERSIBLE PUMP LIQUINOX FLOAT ACTIVATED rs 
BAILER D2" Oana STEAM CLEANING PRESSURE TRANSDUCER 





PYC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER 


OTHER | 











WUMBER OF FILTERS USED 









= —— es a 












































_ ANALTTICAL PARAMETERS METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS 
NUMBER CODE METHOO REQUIRED COLLECTED 
| et 777 Al BY ll D 
ae UM20 vP HCL, 4 DEG C (4) 60 ML ge} =f / 
WY svoc UM18 MS 4 DEG C (2) 1 LAG / ae / 
| PEST/PCB uNno2 EC 4 DEG C (3) 1 L AG / i / 
| UH13 | / / 
| PAL INORGANICS (SPECIFIED BELOW) i -HMO3 TO pH<2 1 P-CUBE ~~ =f Se, it 
| LEAD ONLY s020—é«- M HNO3 TO pH<2 / | Sas 
_U exptosives ug Lc 4 DEG C (7) 11 AG | A i aS = 
i UW32 ae ' aie ;Saeaeeiese 
| H oe 418.1 0 H2S04 TO pH<2 1L AS m= ee 
T0C 415.1 ) H2S04 TO pH <2 1 L AG ims / / 
ANIONS TF22 $ H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 c 4 DEG C 1 L P-CUBE i / 
. 310.1 N KNOS TO pH <2 1 L P-CUDE f_ / / 
TSS ONLY 160.2 c  &bdEGC 1 L P-CUBE Gant”) mime Se ee 
LJ X20 QUALITY (SPECIFIED BELOW) s H2$04 TO pH<2 1 L P-CUBE . / us Q 
+ “ae  C 4 DEG C 1L P-CUBE / == Bae 
9 u HNOS TO pH<2 1 L P-CUDE / i 
iJ COLIFORM 303,909 4 DEG C (1) 4 OZ ee 
; STERILE / / / 
NOTES PAL INORGANICS: ICP METALS (SS10); AS (S022); SE (S021); TL (S009); SB (S028); PB (SD20); NG ($801). 


H20 QUALITY: POS (TF27); TKN (TF26); NIT (TF22); CL/SO (TT10); TSS (160.2); ALK (301.0); HARDNESS 
LL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED as me ae 






Jl OR CAASIES Caccerto Ws Seretcrm efoomerncnitaO KnAts 


‘RECEIVED BY:_ 





stonature: — (YK / 1 
a —_{it. 


: — 
ASB ENVIRONMENTAL SERVICES, INC. a ao |] a A 







FIELD SAMPLING NUMDER mlx vlc fo ls be. 


lng 


FIELD DATA RECORD - GROUNDWATER 















PROJECT] USATHAMA-FT.DEVENS 
mS ea | FILE NAME 
LOCATION — PROWL RAM fe | 
activity |START j()-+5 °° ENO WEATHER |n/ 










"TOP OF WELL = PROTECTIVE 
TOP OF CASING CASING STICK-UP 


PROTECTIVE : : 
CASING/WELL DIFF. 
EASURED (FROM GROUND) | 
ISTORICAL — RISER 
aoe if WELL INTEGRITY: f d N ELEVATION | 


PROT. CASING SECURE 
GROUNDWATER 
PVC WELL CAP 


CONCRETE COLLAR INTACT 
ae o WELL LOCKED 
= | a WELL pef2 INCH 
PID READINGS: weut MOUTH 3) 4/ Ppa DIAMETER [44 INC 
Oe 


PURGE DATA 
ILE OBSERVATIONS 


re =a Te 
PURGE VOLUME a. SAL 
. ? O- ¥, Oo. - | 


Bae 4 





c \woh i493 


HEIGHT OF 
WATER COLUMN 








TEMP, DEG C 
pt, UNITS LJpH PAPER 
SPECIFIC CONDUCTIVITY umhos/cm 


= 


PUMP RATE, GPM one 

























































ee Me x | 
EQUIPMENT DOCUMENTATION | 
PURGING SAMPLING EQUIPMENT ID FLUIDS USED ER LEVEL EQUIP. USED GROUND ELEVATION | 
PERISTALTIC PUMP ISCOM______s—s«sSYs~POTABLE WATER ELECTRIC COND. PROBE 
| , SUBMERSIBLE PUMP L1QUINOX FLOAT ACTIVATED rs 3 
LER am Can a EAM CLEANING PRESSURE TRANSDUCER , 
(PVC/BIL ICON TUBING Ame? ——————— . 
“LINE/DISPOSAGLE FILTER pil | | 
O OTHER : WUMBER OF FILTERS USED _ ! | 
ANALYTICAL PARAMETERS HETHOO FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS | 
NUMBER CODE METHOO REQUIRED COLLECTED 
: ; _@/7A4 By, c/ b 
He UM20 vP HCL, 4 DEG C (4) 60 HL 4 Z/ sa | / 
$vOC UH18 MS 4 DEG C (2) 1 LAG / / / 
PEST/PCB UNO2 EC 4 DEG C (3) 1 LAG , / / / 
UH13 a {——— / 
afc INORGANICS (SPECIFIED BELOW) HW -HNO3 TO pH<2 1 L P-CUBE =/ a ot / 
LEAD ONLY soz0-Cté‘YN HNO3 TO pH<2 = / / 
EXPLOSIVES UWwi? Lc 4 DEG C (7) 1 Lb AG . a eee | a SSS 
| * UW32 RS: (, aera <5 
TPHC 418.1 0 H2S04 TO pH<2 1.1L AS of / / 
TOC 415.1 0 H2S04 TO pH <2 1 L AG / / i 
ANIONS TF22 $ H2S04 TO pk <2 1 L P-CUBE / / : 
TT10 c 4 DEG C 1 L P-CUBE / / =e 
| . 310.1 u HNO3 TO pH <2 1 L P-CUDE Al —_ / 
TSS ONLY 160.2 c 4 DEG C 1 L P-CUBE ‘ty / | aa 
H20 QUALITY (SPECIFIED BELOW) _\. S _ H2S04 TO pH<2 1 L P-CUBE amit ae aa aaa 
. tn. c & DEG C 1 L P-CUBE cea TIED: LTA 
q — | ° N HNOS TO pH<2 1 L P-CUBE _—$—$<—<—j_——— ——— 
(] COLIFORM 303,909 4 DEG C (1) 4 02 irr = 
: STERILE / ee 













| NOTES PAL INORGANICS: ICP METALS ($S10); AS (SD22); SE (S021); TL (S009); ‘SB (S028); PB (S020); NG (S801). 
H20 QUALITY: POS (TF27); TKM (TF26); NIT (TF22); CL/SOS (TT10); TSS (160.2); ALK (501.0); HARDNESS. 


ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 
Jl CFEG BM CES eauccecr> Ws SrertRt4 Waco Ae7¢ roICS S44 HPS 


ual aur | : | 


| - RECEIVED BY? —_—- 
| SIGNATURE! I a LP she) ou 


I — 











ABB ENVIRONMENTAL SERVICES, INC. 


| FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING NUMSER 















PROJECT SITE TYPE 
| SITE 1D [fu fe fo far} tf JOB NUMBER 
FS as ee) SS 
| LOCATION : PRO.RAM 
15 









TOP OF WELL PROTECTIVE = PROTECTIVE 
(] top oF CASING CASING STICK-UP CASING/WELL pier. “0.2: 
LJ HEASURED (FROM GROUND) 
HISTORICAL RISER 
) : ; WELL INTEGRITY: YE” HO N ELEVATION | 
PROT. CASING SECURE 
HEIGHT OF ) - Jo GROUNDWATER 
| ELEVATION | 


| _ CONCRETE COLLAR INTACT 
WATER COLUMH | a TOTAL GAL PURGED | 
- PVC WELL CAP 
WELL [2 INCH 


| WELL LOCKED 
x0 99 | | 
| PID READINGS: AMBIENT AIR O PPM weut MOUTH 2,9 Pe DIAMETER 4 INCH 
. | — J __INCH 
PURGE DATA 


ary es — | op Ge | ee 


E- 
























TEMP, DEG C 
pi, uNtTs LC) pH PAPER 

SPECIFIC CONDUCTIVITY umhos/cm 
PUMP RATE, GPM (nV 


URB| 
‘coor Fie | 
OTHER (SEE NOTES) 












ae a a Jp CS le 2 


| a ie 
EQUIPMENT DOCUMENTATION 
PURGING SAMPLING EQUIPMENT ID {GON FLUIDS USED LEVEL EQUIP. USED | GROUND ELEVATIC 
PERISTALTIC PUMP ‘ISCO @ POTABLE WATER ELECTRIC COND. PROBE . 
SUBMERSIBLE PUMP A LIQUINOX FLOAT ACTIVATED 
BAILER ae Oa" a TEAM LEANING PRESSURE TRANSDUCER omen 


SS 


PVC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER 








m ba 
WUMBER OF FILTERS USED 





















































| 0 OTHER 
ANALYTICAL PARAMETERS METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS 
NUMBER CODE METHOD REQUIRED COLLECTED 
. WS Ay yf c ; tc 
7 oc UN20 VP HCL, 4 DEG C (4) 60 HL é/ = ——ri 
svoc UM18 MS 4 DEG C (2) 11 AG | / ; 'f 
PEST/PCB UHO2 EC 4 DEG C (3) 1. AG sae ae, eee) Aer 
UH13 > as: =e 
fe IMORGANICS (SPECIFIED BELOW) N -HNO3 TO pH<2 1 L P-CUBE of ee ee 
LJ LEAD ONLY sp20_—ti- 4 HNO3 TO pH<2 —i a ee 
L] EXPLOSIVES Uwi? Lc 4 DEG C (7) 11 AG ee i a 
| - UW32 imi) ey es: ae A 
if TPHC 618.1 0 —-H2S04 TO pHe2 11 AS Saat) Sead, eae ae 
TOC 415.1 0 H2S04 TO pH <2 1 L AG / / / 
ANIONS TF22 s H2S04 TO pH <2 1 L P-CUBE (aE, : PEN 
TT10 c 4 DEG C 1 L P-CUBE _/ / / 
310.1 K HNO3 TO pH <2 1 L P-CUDE _f / _ 
A TSS ONLY 160.2 c 4deGCc 1 L P-CUBE a / a 
M20 QUALITY (SPECIFIED BELOW) yy s H2S04 TO pH<2 1 L P-CUBE / lease! rT —, 
ee c 4 peo 1 L P-CUBE ne: =p aaa! eae 
iy HNOS TO pH<Z 1 L P-CUDE Pa sae, 
| () couiroRM 303,909 4 DEG C e (1) 4 oz } : _——-—— 
, : STERILE aia a ; nieces 
NOTES PAL INORGANICS: ICP METALS (SS10); AS (S022); SE (S021); TL (S009); SB (S028); PB (SD20); NG (SB01). 


H20 QUALITY: POS (TF27); TKN (TF26); NIT (TF22); CL/SO4 (1T10); TSS (160.2); ALK (301.0); HARONESS. 
, ak 2 COLLECTED AS TOTALS, IE: “FILTERED 
| ZvolumeS , tacl odor | 
feasts Cewtertr fs Pierce, WW > nay STEELS S+ mets 


7. \ 


‘RECEIVED BY: : 


) SIGNATURE! 


Aga ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD * GROUNDWATER FIELD SAMPLING NUMER Pibbeleel ie 


USATHAMAFT .DEVENS 


SEE PBL TK 





















PROJECT : | 
SAMPLING DATE 


FILE NAME 


"nema [ e] 

WEATHER 

TOP OF WELL _— PROTECTIVE PROTECTIVE 5 . 

Top OF CASING CASING STICK-UP CASING/WELL DIFF. 
(Sew to fa 


_- EASURED (FROM GROUND) * 
STORICAL RISER 
WELL INTEGRITY: N 


PROT. CASING SECURE 


CONCRETE COLLAR INTACT GROUNDWATER C4 
1 

















ELEVATION 


HEIGHT OF 


WATER ob | WELL ee ELEVAT 10H 


PVC WELL CAP 
WELL LJ 2ANCH 


marae [a MOUTH O ml DIAMETER : a 
LJ INCH 


— — ee Ss 6 ee ti 
peting wale ®*” Crupie OBSERVATIONS 


a 
le 
a Pio READINGS: AMBIENT AIR 7, PPK AIR 






PURGE DATA 


PURGE VOLUME | 7 GAL | CLEAR 

— . CLOUDY 

TEMP, DEG C COLORED 
TURBID 


ODOR 
OTHER (SEE NOTES) 


pi, units LJ pH PAPER 
SPECIFIC an dork ie 
PUMP WAT es OP Mt 





. = i+ r rors 

















EQUIPMENT DOCUMENTATION , , 
GING SAMPLING EQUIPMENT ID | FLUIDS USED TEX LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP =: I$CO #@__ POTABLE WATER LECTRIC COND. PROBE : . 
| SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED el 
BAILER Mon Oona" STEAM CLEANING PRESSURE TRANSDUCER 
| PVC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER 
0 OTHER NUMBER OF FILTERS USED __| bg 
ANALYTICAL PARAMETERS HETHOO «FRACTION PRESERVATION VOLUME SAMPLE 
NUMBER COOE METHOO REQUIRED COLLECTED 
ee UM20 vp HCL, 4 DEG C (4) 60 ML i 
svoCc UM18 MS 4 DEG C (2) 1. AG 
| U pestyece uNo2 EC 4veGc (3) 1 LAG 
UH13 
| (A PAL INORGANICS (SPECIFIED BELOW) H -HNO3 TO pH<2 1 L P-CUBE 
oft ONLY soz0-Cté‘WN HNOS TO pH<2 f 
OSIVES Uw19 Lc 4 DEG C (7) 11 AG 
*  UW32 | 
TPHC 418.1 0 H2S04 TO pH«2 1.1L AG dl 
TOC 415.1 0 H2S04 TO pH <2 1 L AG z 
AHIONS TF22 5 -H2S04 TO pH <21LP-CUBE LL 
TT10 c 06 & DEG C 1LP-cuse | 
310.1 4s HNOS TO pH <2 1 LP-CURE 
TSS ONLY 160.2 c 4 DEG C 1. Pp-cusze | 
N20 QUALITY (SPECIFIED BELOW) s H2S04 TO pH<2 4 L P-CUBE & 
- “Se C b ey c 1 L P-CUBE - 
NW HNOS TO pH«<2 1 P-CU 
L) cous rors 303,909 4 DEG C cf3 4 oz a 
_ STERILE 
| ores PAL IMORGANICS: ICP METALS (SS10); AS (S022); SE (SD21); TL (S009): SB (SD28); PB (S020); ING (SB01). 


H20 QUALITY: POS (TF27); TKN (TF26); NIT (TF22); CL/SO4 (TT10); TSS (160. 2); ALK (301.0); HARDNESS. 
ALL PARAMETERS COLLECTED AS TOTALS, IE: WON-FILTERED 


Dy ok Vg gallons 


‘RECEIVED BY: 


Vs | _ 
SIGNATURE: = ~ “4S > “ea = oe 


ABB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD > GROUNDWATER 





PROJECT} USATHAMA-FT.DEVENS 











EASURED 
ISTORICAL 










HEIGHT OF 
WATER COLUHN 





PURGE DATA 
PURGE VOLUME 


TEMP, DEG C _ 
pi, uNtts UpH PAPER 
SPECIFIC CONDUCTIVITY umhos/em 
PUHP-RATE—GPM Tu ib (TU) 









EQUIPHENT ID 


aa - = 
EQUIPHENT DOCUMENTATION 
Isco @ : 


PURGING SAMPLING 
PERISTALTIC PUMP 

| SUBMERSIBLE PUMP 
BAILER ch Oona 
PVC/SILICON TUBING 


Sod io IN-LINE/DISPOSABLE FILTER 


OTHER 














PAL INORGANICS: 
H20 QUALITY: 


NOTES 





TOP OF WELL 
TOP OF CASING 


FIELD SAMPLING NUMOER | 
SITE TYPE | 
JOB NUMBER | 


PROLRAM 





PROTECTIVE 
CASING STICK-UP 
(FROM GROUND) 


WELL INTEGRITY: 


WELL LOCKED 
PVC WELL CAP 


| FLUIDS USED 
POTASLE WATER 


. RB fs gr 
NUMBER OF FILTERS USED 





ICP METALS (S$10); AS (S022); SE (S021); TL (S009); SB (S028); PB (S020); NG (S801). 
POS (TF27); TKN (TF26); NIT (TF22); CL/SO4 (TT10); TSS (160.2); ALK (301.0); HARONESS. 


ALL PARAMETERS COLLECTED ped IE: NON-FILTERED 
KOGNTS } => 3S yous RGES = — 
wc FreTtrtthy Avs Uricretens San hes 


xé ( Karey Huw) 


pigeeacs: Compertts © 

; SUF wif m 
| | 

Foe, . Swat coq. Ayad 





PROT. CASING SECURE 
CONCRETE COLLAR INTACT 


| wet MOUTH 0.0 Pal 





PROTECTIVE 
CASING/WELL DIFF. 


RISER | 


GROUNDWATER 
ELEVATION 


if 


in 


INCH 
INCH 
INCH 


WELL 
DIAMETER 





PLE OBSERVATIONS 
CLEAR 
CLOUDY 
COLORED _ 
TURBID 
ODOR 
OTHER (SEE NOTES) 





LEVEL EQUIP, USED 
ELECTRIC COND. PROBE 
FLOAT ACTIVATED 
PRESSURE TRANSDUCER 


———— | eee 


— 


GROUND ELEVATION 


[ 





SAMPLE BOTTLE ID NUMBERS 


































ANALYTICAL PARAMETERS METHOD FRACTION PRESERVATION VOLUME SAMPLE 
NUMBER CODE METHOD REQUIRED COLLECTED  _ 
: d s5 SA, B / cy; S 
Ms uM20 vP HCL, 4 DEG C (4) 60 ML "4 @ss E/ ES / 
$vOC UM18 MS 4 DEG C (2) 1 AG / / 
PEST/PCB UNO2 EC 4 DEG C (3) 1 L AG _/ / / . 
UH13 : 2: / / ; 
fe INORGANICS (SPECIFIED BELOW) i .HNO3 TO pH<2 1 L P-CUBE if @232/_ 6s35/ / | 
LJ LEAD ONLY sp20 4 HNO3 TO pH<2 / / | SS 
EXPLOSIVES UW19 Lc 4 DEG C (7) 1 L AG | SSS! ea jee 
UW32 a 
TPHC 418.1 0 H2S04 TO pH<2 1.1L AS / 
TOC 415.1 0  -H2$04 TO pH <2 11 AG /_ 
ANIONS TF22 S _-H2S04 TO pH <2 1 L P-CUBE / 
TT10 c 4 DEG C 1 L P-CuBE 
310.1 Ns HNOS TO pH <2 1 -L P-CUBE 
rss ONLY 160.2 . 4 DEG C 1 L P-CUBE 
| LJ 420 QUALITY (SPECIFIED BELOW) +, s H2S04 TO pH<2 1 L P-CUBE 
- “Se C 4 DEG C 1 L P-CUBE 
ig W HNOS TO pH<2 1 L P-CUBE 
| J COLIFORM 303,909 4 DEG C (1) 4 02 
STERILE 





* RECEIVED BY: : | i 
Tt 


SIGNATURE! Ne/ wJ/ . 






























q 
® 


a = —— ——_$_ _———— ey 





PAGE ' of i 





ABB ENVIRONMENTAL SERVICES, INC. | 
FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING MUHDER | | 









i oasaitellce | SITE TYPE : 
| PROJECT USATHAMA-FT.DEVENS SAMPLING DATE 
JOB NUMGER 
SITE ID FILE NAME i 
PROV.2AM = my (I 
boon WEATHER i z\y, O &- 





| TIVE 7 | OTECTIVE | =] 
R LEVEL / WELL DATA M top OF WELL PROTECTIVE PR 
eam "| TOP OF CASING CASING STICK-UP Fy sta Ft CASING/WELL DIFF.| — 0.5391 


(FROM GROUND) = 
RISER 


MEASURED LJ 
HISTORICAL ee | 
+ WELL INTEGRITY: HO N ELEVATION rd 


PROT. CASING SECURE 


HEIGHT OF : | _____—— CONCRETE COLLAR INTACT eoynalice 
i * IRGED| ELEVATI 
R oun] 7.4 FT | TOTAL GAL PURGED| WELL LOCKED 
| , WELL INCH 
PID READINGS: AMBIENT AIR 1,0 | wet MOUTH (), O =, DIAMETER |W4 ese 
| : ~ }__IN 






WATER DEPTH 








DATA. | | 
PURGE 0 LE OBSERVATIONS 











weve [eR [eo cap areas 
= : sl cLouy ‘eiraci tt 4 
TEMP, DEG C Ve oe 3 COLORED 
pi, units Upx PAPER 7,” z 29 : TURBID 
ODOR 


| SPECIFIC CONDUCTIVITY umhos/cm 
“PURP-RATE GPM YS Per bi dy 


Bab: 225 ETT ee) a a OE a 077 ae ; : = - 


QUIPHENT DOCUMENTATION 
; EQUIPHENT ID FLUIDS USED R LEVEL EQUIP, USED GROUND ELEVATION | 


GING SAMPLING | 
| PERISTALTIC PUMP —«ISCO # POTABLE WATER ELECTRIC COND. PROBE 
(/ SUBMERSIBLE PUMP ae (] Lrouinox FLOAT ACTIVATED [ 
| | BAILER wo Oem oo oie PRESSURE TRANSDUCER 
PVC/SILICON TUBING mis ales | | . 


OTHER (SEE NOTES) 


IN-LINE/DISPOSABLE FILTER 
OTHER 





NUMBER OF FILTE § US 





SAMPLE BOTTLE ID NUMBERS 












































ANALYTICAL PARAMETERS METHOD = FRACTION PRESERVATION VOLUME SAMPLE 
NUMBER CODE METHOD REQUIRED COLLECpED 
GsSFA ys wy cy 6 
Ee UM20 vP HCL, 4 DEG C (4) 60 ML nae, = I / 
svOC UM18 MS 4 DEG C (2) 1 LAG / i / 
PEST/PCB uNno2 EC 4 DEG C (3) 1 L AG TE! EAA’ 
UH13 i —————— EE 
PAL IWORGANICS (SPECIFIED BELO) N -HNO3 TO pH<2 1 L P-CUBE 7 a a 
afc ONLY » HNO3 TO pH<2 | RE, ONE) SO 
EXPLOSIVES me Lc 4 DEG C (7) 11 AG / a aaa 
- UW32 ee ee 
P TPHC 418.1 0 H2S04 TO pH<2 1.1L AS ee | ee) eee, a 
H te 415.1 0 H2S04 TO pH <2 1 L AG f/f i / 
ANIONS TF22 S H2S04 TO pH <2 1 L P-CUBE / i; (it 
TT10 C 4 DEG C 1 L P-CUBE / / / 
310.1 Ns HNOS TO pH <2 1L P-CURE / ae, 
Hts ONLY 160.2 c 4 DEG C 1 L P-CUBE Wf ji /——— 
H20 QUALITY (SPECIFIED BELOW) »: S H2$04 TO pH<2 1 L P-CUBE if | ait ic | 
) : Se e 4 DEG C 1 L P-CUBE / pee a ee 
7 2 N KNOS TO pl<z2 1 L P-CUGE / / 
UL] couirorN 303,909 4 DEG C (1) 4 02 a ee 
STERILE / / 









NOTES PAL INORGANICS: ICP METALS ($810); AS (S022); SE (SD21); TL (SOO9); SB (S028); PB (SD20); NG (sB01). 
H20 QUALITY: POS (TF27)s TKN (TF26); NIT (TF22); CL/SOS (TT10); TSS (160.2); ALK (501.0); HARDNESS. 


ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 


pjottawies  Cobvterts fs S7er. ww Creer. Siamecs 


‘1P ) ex ® (U1 be et ure U 
- RECEIVED BY: 


Lb? g ; . | 
=! “ c SIGNATURE! NC JJ I 














AGB ENVIRONMENTAL SERVICES, INC. 


| FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING NUMMER 


we KSEE PPL PAE 


LOCATION - 
ACTIVITY |START \7 46 ¢ 





SITE TYPE 


moan e_ 
; | WEATHER | 


PROTECTIVE 















TOP OF WELL $ PROTECTIVE , 
le 











TOP OF CASING CASING STICK-UP 7 FT| CASING/WELL DIFF.| “9. <> FT 
VELL TEPTH FAfeasureD (FROM GROUND) : i | 
: | HISTORICAL RISER 
WATER DEPTH] — VELL INTEGRITY: HON ELEVATION [ 
— , PROT. CASING SECURE | 
WEIGHT OF = | —l CONCRETE COLLAR INTACT GROUNDWATER . 
WATER COLUMN] 4% FT WELL LOCKED ELEVATION (| 


PVC WELL CAP 


a , , . | weLt [2 INCH 
PID READINGS: wet MOUTH ©, Ppa piaweven 4 1c 












| PURGE DATA 1420 , 
auc MPLE OBSERVATIONS 
PURGE VOLUME =a 
TEMP, DEG C COLORED. 
pH, units LJpH PAPER 
ODOR 


SPECIFIC CONDUCTIVITY os/cm 
| PUMP DATE —CPH | OTHER (SEE NOTES) 


park 








| 
TURBID 
| 


EQUIPMENT DOCUMENTATION AEC Aer -tA Soult > | 
GING SAMPLING EQUIPMENT ID DE2ON FLUIDS USED R LEVEL EQUIP. USED | GROUND ELEVATION 


PERISTALTIC PUMP Isco # POTABLE WATER ELECTRIC COND. PROBE 
| LIQUTNOX FLOAT ACTIVATED aa 
STEAM, CLEANING | PRESSURE TRANSDUCER 






SUBMERSIBLE PUMP 3 | 
BAILER >. Oem # 


PYC/SILICON TUBING 


sl 



































IN-LINE/DISPOSABLE FILTER_ | | 
y; 0 OTHER ais NUMBER OF FILTERS USED __ | 
ANALYTICAL PARAMETERS METHOO FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS Ba 
NUMBER COOE METHOO REQUIRED COLLECTED co 
| ; | / /___/ 322 
r= UH20 vP HCL, 4 DEG C (4) 60 HL 7] X/ / cf 2 
svoc UM18 MS 4 DEG C (2) 1L AG — / S/ / 
PEST/PCB UHO2 EC 4 DEG C (3) 1. AG i / : / 
UH13 | | / / / a 
iff INORGANICS (SPECIFIED BELOW) H -HNO3 TO pH<2 1 L P-CUBE ie Ses i RY MRE FY heed 
LEAD ONLY s020—i H HNO3 TO pH<2 Ee ae iar | 
EXPLOSIVES UW9 Lc 4 DEG C (7) 11. AG ee fee SS ee 
 UW32 : {_ / / 
TPHC 418.1 0 H2S504 TO pH<2 1 L A‘ 3 — i oe ————— a 
| TOC 415.1 0 H2S04 TO pH <2 1 L AG EE SR! AT: AR 
ANIONS TF22 S H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 c 4 DEG C 1 L P-CUBE / _/ / 
| 310.1 N HNO3 TO pH <2 1 L P-CUBE / / | 
Py'ts ONLY 160.2 Cc 4 DEG C 1 L P-CUBE 7S [Ft / / i. 
H20 QUALITY (SPECIFIED BELOW) *,: s H2S04 TO pH<2 1 L P-CUBE } L_. f: 32760 
7 pe c 4 DEG C 1 L P-CUBE / i / 
ig N HNOS TO pH<2 1 L P-CUBE TE | P / 
COLIFORM 303, 909 4 DEG C (1) 4 02 / / / 
STERILE - / / 






| KOTES PAL INORGANICS: ICP METALS (SS10); AS (S022); SE (SD21); TL (S009); SB (S028); PB (S020); NG (SB01). 
| H2O QUALITY: POG (TF27); TKN (TF26); NIT (TF22); CL/SOS (1T10); TSS (160.2); ALK (301.0); HARONESS. 


ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 


Head 2 at 4 70" 
‘RECEIVED BY: 


—_— 
SIGNATURE: rwWAF 








| PUMP RATE, GPH 


| TEHP, OEG C 





PAGE _ OF _ 





ABB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING NUMER cence 


SITE TYPE | WELL | 





SAMPLING DATE | 





JOB NUMGER 
FILE NAME 


moan Te 

WEATHER ( 
TOP OF WELL PROTECTIVE — PROTECTIVE 
i TOP OF CASING .CASING STICK-UP CASING/WELL vm S| | 
. Fjveasuren Hrmaansh sug toca FRO GROUND ) — : 
HISTORICAL RISER 

7-726 | : WELL INTEGRITY: ELEVATION — 
ar PROT. CASING SECURE : 








HEIGIIT OF -— 
WATER couumn| (, 4B Ft J4.5 TOTAL GAL PURGED | WELL LOCKED ELEVATION 
: WELL 272 INCH 


PVC WELL CAP 
PID READINGS: JAMBIENT AIR ©) PPH| [vent wourn /5Co Pea] MOUTH [vent wourn /5Co Pea] pPH mae 4 INCH 
— ] _ INCH 





LE OBSERVATIONS 
CLEAR 
CLOUDY 
GOLORED 

TURBID 


ODOR 
OTHER (SEE NOTES) 


PURGE DATA 






PURGE VOLUME 








pi, units UpH PAPER 
SPECIFIC CONDUCTIVITY umhos/cm 





















EQUIPMENT DOCUMENTATION 
PURGING SAMPLING EQUIPMENT ID CON FLUIDS USED ER LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP ISCO # POTABLE WATER LECTRIC COND. PROBE 
* SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED mune B 
BAILER Dn 7To STEAM CLEANING PRESSURE TRANSDUCER 
PVC/SILICON TUBING | Sheed. . 
IN-LINE/DISPOSABLE FILTER__/ 
0 OTHER | NUMBER OF FILTERS USED 
ANALYTICAL PARAMETERS METHOO FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS | 
NUMBER CODE METHOD REQUIRED COLLECTED | 
: HO | / / 
rT voc UM20 vP HCL, 4 DEG C (4) 60 HL q / / / 
FI SVOC UM18 MS 4 DEG C (2) 1. AG f aa / 
L] PEST/PCB UHOZ EC 4 DEG C (3) 1 LAG -  ——_ / / _ 
. UH13 os / / ay) Sy 
PPAL INORGANICS (SPECIFIED BELOW) 4 HNO3 TO pH<2 1 L P-CUBE / — / 
] LEAD ONLY so20.—t«; Hu HNO3 TO pH«2 / / / 
_] EXPLOSIVES uw19 Lc 4 DEG C (7) 1 LAG | an, oaiel a 
*  UW32 / / / 
tat . 418.1 0 H2S04 TO pH<2 TL AX f / e 
615.1 0 H2S04 TO pH <2 1 L AG / _/ =a 
Sores TF22 5 H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 c 4 DEG C 1 L P-CUBE / / / 
310.1 H _-HNO3 TO pH <2 1 L P-CUBE / / / 
SS ONLY 160.2 C 4 OEG C 1 L P-CUBE / f- / 
20 QUALITY (SPECIFIED BELOW) +; 5 H2S04 TO pH<2 1 L P-CUBE i a | sae 
; — te... C P oEG c 1 L P-CUBE | / / a 
‘1 HNOS TO pH«2 1 L P-CUDE ee 
C] coLIFoRM 303,909 4 DEG C - a 4 02 Ss 
/ / / 


STERILE 





NOTES PAL INORGANICS: ICP METALS ($S10); AS (SD22); SE (SD21); TL (SDO9); SB (S028); PB (S020); ING 
| : ): D : WG ($801), 
M20 QUALITY: POG (TF27); TKN (TF26); NIT (TF22); CL/SO6 (TT10); TSS (160.2); ALK (301.0); HARDNESS. 


ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 


‘RECEIVED BY: 





SIGNATURE: 

















| 


} EQUIPMENT DOCUMENTATION 


ABB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD + GROUNDWATER 


PROJECT} USATHAMA-FT.DEVENS 





Pineasunen f 
HISTORICAL 





HEIGHT OF 
WATER COLUMN 


PIO READINGS: 


PURGE DATA 






PURGE VOLUME 


TEMP, DEG C 
pi, units Cp PAPER 

SPECIFIC CONDUCTIVITY umhos/em 
| PUMP RATE, GPM 






GING SAMPLING EQUIPMENT ID 
| PERISTALTIC PUMP Isco # 
SUBMERSIBLE PUMP 
| BAILER Be 
PVC/SILICON TUBING 


«Ose #_ 


IN-LINE/DISPOSABLE FILTER 
OTHER 





| ANALYTICAL PARAMETERS METHOO FRACTION 
| NUMBER COUE 
voc UM20 VP 
FE svoc UM18 MS 
PEST/PCB uno2 EC 
UH13 
AL IWORGANICS (SPECIFIED BELOW) ] 
LEAD ONLY 5020 . M 
| EXPLOSIVES UWwi9 Lc 
| UWw32 
TPHC 418.1 0 
TOC 615.1 0 
ANIONS TF22 Ly 
TT10 C 
310.1 W 
TSS ONLY 160.2 Cc 
Bass QUALITY (SPECIFIED BELOW) s 5 
: ae c 
N 
303,909 






tC) coviForM 


WOTES 
M20 QUALITY: 
ALL PARAMETERS COLLECTED AS TOTALS, IE: 







TOP OF WELL 


TOP OF CASIN CASING STICK-UP 
G : ¢. (FROM GROUND) 








SITE TYPE | 


JOB NUMGER 


roam Te _| 


PROTECTIVE 


WELL INTEGRITY: 
PROT. CASING SECURE 
CONCRETE COLLAR INTACT 
WELL LOCKED 

PYC WELL CAP 


RGED 


CON FLUIDS USED 
POTABLE WATER 
LIQUINOX 

|} STEAM CLEANIN 
nedvemted 


NUMBER OF FILTERS USED 


= | 
—_— —_- - OO ——————— 
eel q ——eS-—Se eoroeee -— 






SAMPLING DATE 
FILE NAME 


WEATHER | 





PROTECTIVE 

CASING/WELL DIFF.| —O.4& FT| 
RISER 

ELEVATION 


GROUNDWATER 
ELEVATION 





INCH 
4 INCH 
} _ INCH 


LE OBSERVATIONS 
LEAR 
CLOUDY 
COLORED — 
TURBID 
ODOR 
| OTHER (SEE NOTES) 


GROUND ELEVATION 


' 


WELL . 
DIAMETER 





ER LEVEL EQUIP. USED 
LECTRIC COND. PROSE 

FLOAT ACTIVATED 

PRESSURE TRANSDUCER 





SAMPLE BOTTLE ID NUMBERS 


PRESERVATION VOLUME SAMPLE 
METHOO REQUIRED COLLECTED 
. rasta / E/ C/ {) 
HCL, 4 DEG C (4) 60 ML = E/ =) / 
4veGc (2) 1L AG / / / 
4 DEG C (3) 1 AG / / / 
» /_¥ ______ 
HNO3 TO pH<2 1 L P-CUBE / / / 
HNOS TO pH<2 f ee / / 
4 DEG C (7) 11 AG (———_ / 
| een 
H2S04 TO pHe2 1 LAS / / / 
H2S0% TO pH <2 1 L AG ——_ / 
H2S504 TO pH <2 1 L P-CUBE / /_ / 
4 DEG C 1 L P-CUsE / / / 
HHO3 TO pH <2. 1L P-CUSE / / / . 
4 OEG C 1 L P-cuse ” / / / 
H2S04 TO pH<2 1 L P-CUBE ee = — 
& OEGC {lL P-cusE / ——$ — 
HNOS TO pH<2 1 L P-CUBE | aE: a 
4 DEG C (1) 4 OZ LJ | / | aE linia 
STERILE a i —— 


PAL INORGANICS: ICP METALS (SS10); AS (S022); SE ($021); TL (SOO9); SB (S028): PB (SD20);: 
POS (TF27); TKN (TF26); NIT (TF22); CLYSO4 (TT10); TSS (160.2); ALK (301.0); HARONESS. 


WON- FILTERED 


‘RECEIVED BY: 


SIGNATURE: 











NG (S801). 








4 


“ABB ENVIRONMENTAL SERVICES, INC. 


| FIELD DATA RECORD - GROUNDWATER 


| USATHAMA-FT DEVENS 


| PROJECT 





HISTORICAL 












HEIGHT OF 
WATER COLUMN) | 


PURGE DATA 
PURGE VOLUME 


TEHP, DEG C 

pi, UNITS CpH PAPER 

SPECIFIC CONDUCTIVITY umhos/em 
PUMP RATE, GPH 


EQUIPMENT DOCUMENTATION 
PURGING SAMPLING 


EQUIPMENT ID 


PERISTALTIC PUMP ‘ISCO & 
SUBMERSIBLE PUMP 
BAILER O2e Oem a 


PVC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER 





0 OTHER 
ANALYTICAL PARAMETERS METHOO -—s*FRACTION 
NUMBER CODE 
Kes UM20 vp 
UM18 MS 
PEST/PCB UHO2 EC 
UH13 
PAL INORGANICS (SPECIFIED BELOW) r 
afer ONLY $020 r 
EXPLOSIVES uw19 Lc 
) uw32 
TPHC 418.1 0 
TOC 415.1 0 
ANIONS TF22 S 
TT10 C 
310.1 r 
Riss ONLY 160.2 C 
| (n20 quauity (SPECIFIED BELOW) = S 
« pe Ts Cc 
N 


| C] courrorm 






| PAL INORGANICS: 
H20 QUALITY: 
ALL PARAMETERS COLLECTED AS TOTALS, 


NOTES 
POS (TF27); TKN (TF26); N 





Top OF WELL 
TOP OF 
EASURED 








PROTECTIVE 
CASING CASING STICK-UP 
(FROM GROUND) 


WELL LOCKED 
PVC WELL CAP 







DECON FLUIDS USED 
POTASLE WATER 

|} LI@UINOX 

~ STEAM CLEANING 


PRESERVATION VOLUME 
METHOO RECUIRED 


60 ML 
1 L AG 
1 AG 


(4) 
(2) 
(3) 


HCL, 4 DEG C 
4 DEG C 
4 DEG C 
-HNO3 TO pH<2 1 L P-CUBE 
HNO3 TO pH<2 
4 DEG C 


TT 


- 


(2) 1 AG 


AN 
AG 
P-CUBE 
. P-CUBE 


H2S04 TO pH<2 IL 
L 
L 
L 
L P-CUSE 
L 
L 
L 
i 
) 


H2S04 TO pH <2 1 
H2S04 TO pH <2 1 
4 DEG C 
HNOS TO pH <2 
4 DEG C 
H2S04 TO pH<2 
6 DEG C 
HNOS TO pH<2 
4 DEG C 


P-CUBE 
P-CUBE 
P-CUSE 
P-CUGE 
4 02 
STERILE 


1 
1 
j 
1 
1 
1 


1 





ICP METALS (S510); AS (S022); SE (5021); TL (S009); $B (S028); PB (S020); 


IT (TF22)s CL/SO4 (TT1Q); 


[E: WON-FILTERED 


tren. eetvolenwn cdor. Sample Collected 12(9/94 | 






WELL INTEGRITY: 
PROT. CASING SECURE 
CONCRETE COLLAR INTACT 


ett MOUTH }4 ¥ Pea 


ted 
pm ort 
WUMBER OF FILTERS USED 





SAMPLING DATE 
FILE NAME 


WEATHER | 





PROTECTIVE 


| Flash gt CASING/WELL DIFF. 


RISER 


5 N ELEVATION 


GROUNDWATER 
ELEVATION 


i 


LE OBSERVATIONS 


[INCH 
INCH 
INCH 


WELL 
DIAMETER 





| a 22Sca | 





ODOR 
OTHER (SEE NOTES) 


GROUND ELEVATION 


nom 


rr . 


ATER LEVEL EQUIP. USED 
ELECTRIC COND. PROBE 
FLOAT ACTIVATED 
PRESSURE TRANSDUCER 





SAMPLE BOTTLE ID NUMBERS 




















SAMPLE 
COLLECTED 

7 44 A! 7 I44crs_/44D 
/ / / 
ess 
/ / / 
ae / / 
af Cf i / 
/ / / 

/ ee a 
r / / 

/ f ama 
/ / / 
¥ / / 
/ / / 

\ io? (ee 

| nas: ei ee amt aR 

| PT nema, Sea 
/ = / 

/ een / 7 

2 i / ; 
/ F_ / 





NG ($801), 
TSS (160.2); ALK (301.0); HARDNESS. 





‘RECEIVED BY: 





SIGNATURE: 








“ABB ENVIRONMENTAL SERVICES, INC. 






FIELD SAMPLING NUMMER 






| FIELD DATA RECORD - GROUNDWATER 





SITE TYPE 
SAMPLING DATE 





JOB NUMBER | 
FILE NAME 


PRO!..AM 
| WEATHER 





PROTECTIVE 








Top OF WELL — PROTECTIVE acini 
TOP OF CASING CASING STICK-UP | 3.44 FT| CASING/WELL DIFF.} 
@rexsurco a : (FROM GROUND) | a 
HISTORICAL RISER 
, 5 N ELEVATION ) 


WELL INTEGRITY: 
PROT. CASING SECURE 


10.0) GAL/VOL | | [ 

. CONCRETE COLLAR INTACT GROUNDWATER 

{© _— TOTAL GAL PURGED| WELL LOCKED | | ELEVATION 2. | 
—} PVE WELL CAP 










HEIGHT OF 
WATER COLUMN] {| ,20°L FT| 
ae , WELL LJ2 INCH 
P10 READINGS: AMBIENT AIR 7, 0 PPM wee MOUTH 2. © Pen] DIAMETER 984 INCH 

- : J__INCH 


SEE 
eee 
—— 


} PURGE DATA ah i \eo | . 
cee | a AMPLE OBSERVATIONS 
PURGE VOLUME CLEAR 
| CLOUD 
TEMP, DEG C COLORED 
pu, units Clpx PAPER TURBID 
ODOR 


SPECIFIC CONDUCTIVITY umhos/ecm 
OTHER (SEE NOTES) 


PUMP RATE, GPH 





EQUIPHENT DOCUMENTATION 

PURGING SAMPLING EQUIPHENT ID CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP —«ISCO # POTABLE WATER |) ELECTRIC COND. PROBE 
SUBMERSIBLE PUMP | LIQUINOX FLOAT ACTIVATED fs 
BAILER O2e Oe ao STEAM CLEANING PRESSURE TRANSDUCER 








PVC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER 
0 | OTHER 





NUMBER OF FILTERS USED 




























ANALYTICAL PARAMETERS METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS 
| NUMBER CODE METHOO REQUIRED COLLECTED 
; | lyh / Bf ___# f_ 3 
| : voc UN20 vp HCL, 46 DEG C (4) 60 ML : 3 / a / 
svOC UM18 MS 4 O&EG C (2) 1 L AG f / / 
PEST/PCB uNoz EC 4 DEG C (3) 1 LAG =i / / : 
UH13 ? / a / 
| PAL INORGANICS (SPECIFIED BELOW) W -HNO3 TO pH<2 1 L P-CUBE a Se ae ee, / 
LEAD ONLY so2z0—Stis 4 HNO3 TO pH<2 | | ‘a / / : 
L}] EXPLOSIVES UWw19 LC 4 DEG C (7) 11 AG / / = 
*  Uw32 / / / ; 
| orenxc 618.1 0 H2S04 TO pH<2 1.1L A‘ s ~_M™M_/ ( Ee 0 
Toc 415.1 0 H2S04 TO pH <2 1 L AG if i 
ANIONS TF22 S _H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 c 4 DEG C 1 L P-CUBE / / a. 
| “pe N HNOS TO pH <2 1 L P-CUBE / | aoe ‘aay 
TSS ONLY 60.2 C 4 DEGC 1 L P-CUBE / / / 
8 H20 QUALITY (SPECIFIED BELOW) = +, S _-H2S04 TO pH<2 1 L P-CUBE —— ' eae 
: =. c 4 DEG C 1 L P-CuBE : / / 
ig WN MNOS TO pH<2 1 L P-CUDE a / i. 
COLIFORM 303,909 4 DEG C (1) 4 02 / / ————— 
: STERILE / / ena 
NOTES PAL IWORGANICS: ICP METALS (SS10); AS (S022); SE (SD21); TL (S009); SB (S028); PB (S020); NG (S801). 





H20 QUALITY: POG (TF27); TKN (TF26); MIT (TF22); CLYSOS (TT10); TSS (160.2); ALK (301.0); HARDNESS. 
ALL PARAMETERS COLLECTED AS TOTALS, IE: WON-FILTERED 


- RECEIVED BY: _— 


SIGNATURE: Lib ( ie 4 








PAGE | 





ABB ENVIRONMENTAL SERVICES, INC. 
FIELD SAMPLING NUMMER 


FIELD DATA RECORD « GROUNDWATER 





SITE TYPE 






o7oss 14 





SAMPLING DATE 





JOB NUMBER 






FILE NAME 


PRO!..AM 





WEATHER 





PROTECTIVE 


PROTECTIVE 
CASING/WELL DIFF. 


TOP OF WELL 
TOP OF CASING CASING STICK-UP 





WATER LEVEL / WELL DATA 
















INCH 


| WELL TEPTH Bineasuren . (FROM GROUND) 
LIS -10 — HISTORICAL | _ RISER | 
WATER DEPTH] [J OA FT ss , WELL INTEGRITY: S H ELEVATION [ ! 
WEIGHT OF .__ . = CONCRETE COLLAR INTACT GROUNDWATER , | | 
WATER COLUMN 3 IQ FT to TOTAL GAL PURGED WELL LOCKED ELEVATION [| | 
a , , PVC WELL CAP 
_ : | WELL \J2 INCH 
PID READINGS: AMBIENT AIR () ©) PPM| |WELL MOUTH 0.) PPM DIAMETER 14 INCH 


PURGE DATA +6 5 09% OFES OY) 
eet a > ¥ MPLE OBSERVATIONS 









PURGE VOLUME CLEAR 
= a CLOUDY 
TEMP, DEG C be COLORED | 
pu, uNITS CJpH PAPER ee TURBID 
SPECIFIC CONDUCTIVITY umhos/cm = 7j OOOR 
OTHER (SEE NOTES) 


PUMP RATE, Pt Agi pty | —S 36 — 





EQUIPMENT DOCUMENTATION 
PURGING SAMPLING 


GROUND ELEVATION 


| 


JATER LEVEL EQUIP, USED 
ELECTRIC COWD. PROBE 


ECON FLUIOS USED 


EQUIPMENT ID 


PERISTALTIC PUMP Isco # POTABLE WATER 
| SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED 
BAILER Bo Oo es STEAM CLEANING PRESSURE TRANSDUCER 





PVC/SILICON TUBING 
[IN-LINE/DISPOSABLE FILTER 




















O OTHER NUMBER OF FILTERS USED 
ANALYTICAL PARAMETERS METHCO FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS 

NUMBER CODE METHOO REQUIRED COLLECT . 

' GqBhiOS As By ge jy 5 
: voc UM20 vP HCL, 4 DEG C (4) 60 HL | = a aa erat 
svoc UM18 MS 4 DEG C (2) 1 AG / a / 
PEST/PCB uNo2 EC 4 DEG C (3) 1 L AG / / / 
UH13 my / / 
PAL INORGANICS (SPECIFIED BELOW) M HNO3 TO pH<2 1 L P-CUBE K a = / / 
LEAD ONLY $020 N HNO3 TO pH<2 / | eS, 
EXPLOSIVES UW19 Lc 4 DEG C (7) 11 AG = See Ee 
UW32 in aa ST 
TPHC 418.1 0 H2S04 TO pH<2 11 A" / i i 
| TOC 415.1 0 H2S04 TO pH <2 1 | AG / / / 
ANIONS TF22 s H2S04 TO pH <2 1 L P-CUBE / / / 

TT10 c 4 DEG C 1 L P-CUBE / / / 7 
| 310.1 N HNOS TO pH <2 1 L P-CUBE / / / : 
k TSS ONLY 160.2 c 4 DEG C 1 L P-CuUBE /_H / / 

M20 QUALITY (SPECIFIED BELOW) =: i HeSO4 TO pH<2 1 L P-CUBE =) ae aca SSS Ss 
aire c 4 OEG C 1. P-cuBE - i / fy 
ig ot HNOS TO pH<2 1 L P-CUDE a / (i fi 
J COLIFORM 303,909 4 DEG C (1) 4 OZ ;._ ¥ i 
STERILE ? ea a 





PAL INORGANICS: [CP METALS (S510); AS 


H20 QUALITY: 


NOTES 





(S022); 


| SE (S021); TL (S009); SB (S028); PB (SD20); NG (S801). 
POG (TF27); TKN (TF26); MIT (TF22); CL/SO4 (TT10); TSS (160.2); ALK (301.0); HARDNESS. 


ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 





3 ISS 
No Commu TF. 
_ | £143 
Deol - msfusp Pe pt helmets ' 
p Ump nol YoRENG F ale Curae YOULL - RECEIVED BY; ihe 
Sicuature; a He Ge 











“AGB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING NUMMER | 


PROJECT] USATHAMA-FT.DEVENS | 
swe « KD -IS-1oaA 


LOCATION | 
ACTIVITY |START ¢: i | 









SITE TYPE 
SAMPLING DATE 





JOB NUMBER 
FILE NAME 


2 Bd WEATHER | 5 nan 
| WATER LEVEL / WELL DATA TOP OF WELL —PROTECTIVE PROTECTIVE as | 
—- TOP OF CASING CASING STICK-UP CASING/WELL DIFF.| ~ O.53 Fr] | 
= | : | 
| 






















| WELL TEPTH (410 (FROM GROUND) 
: RISER 


| Pyitexsuren 
HISTORICAL 






WELL INTEGRITY: +7 M ELEVATION 













PROT. CASING SECURE [| 
CONCRETE COLLAR INTACT GROUNDWATER [7 


WELL LOCKED ELEVATION 
PVC WELL CAP 
WELL i INCH 


wet HOUTH OC) © Pea] DIAMETER [J INCH 
. INCH 


WATER DEPTH] 


HEIGHT OF 
WATER COLUMN 


PURGE DATA 










MPLE OSSERVATIONS 
PURGE VOLUME CLEAR 
: CLOUDY 
TEMP, DEG C COLORED 
pH, UxITS CIpH PAPER TURBID 
OOOR 


SPECIFIC CONDUCTIVITY umhos/em 
PUMP RATE, GPM 


OTHER (SEE NOTES) 









EQUIPMENT DOCUMENTATION 
DECON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 


| PURGING SAMPLING EQUIPMENT ID 
PERISTALTIC PUMP —«ISCO # | POTABLE WATER ELECTRIC COND. PROBE — ; 
| SUBMERSIBLE PUHP | LIGUINOX FLOAT ACTIVATED [ 
ap BAILER O2 Oe" #-_ PRESSURE TRANSDUCER 
0 





TEAM CLEANING, = § 
PVC/SILICON TUBING One | A ndicare 
equ: 


IN-LINE/DISPOSABLE FILTER 






















i 
OTHER NUMBER OF FILTERS USED | 
ANALYTICAL PARAMETERS METHOD = FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS | 
NUMBER CODE METHOO REQUIRED COLLECTED 
| bo UH20 VP HCL, 4 DEG C (4) 60 HL ca ey eS (oe ae) es 
SVOC UH18 MS 4 DEG C (2) 1 AG / Sf es ace, 
PEST/PCB uNo2 EC 4 DEGC (3) 1 L AG / / as 
UH13 , / _ i ' 
PAL INORGANICS (SPECIFIED BELOW) N -HNO3 TO pH<2 1 L P-CUBE / aaa 5 
afte ONLY s020.—Ci. N HNO3 TO pH<2 af / ae es 
LL} EXPLOSIVES UWw19 LC 4 DEG C (7) 1 LAG ae Tana ae ee 
*  UW32 | LES: | SEALER | || PETES 
TPHC 418.1 0 H2S04 TO pH<2 TL AN i S| Ses. 
TOC 415.1 0 H2S04 TO pH <2 1 L AG a’: oa,’ a arelS 
ANIONS TF22 5 H2S04 TO pH <2 1 L P-CUBE , ee at sear 
TT10 c 4 DEG C 1 L P-CUBE f / | aes 
310.1 Ny HNO3 TO pH <2 1 L P-CUBE / / _ 
HY iss mL _ tony Oo Cc 4 DEG C 1 L P-CUBE . / / / 
lf’ H20 QUALIT CIFIED B on s H2S04 TO pH<2 1.1L P-CUBE / ke 
; he. c 4 0EG Cc 1LP-cuse - / / — 
Ey aeveeas N HNOS TO pH<2 1L P-CUsE : == eae 
COLIFORM 303, 9709 & DEG C (1) 4 OZ / / / 
STERILE ; / / / 
NOTES PAL INORGANICS: ICP METALS (SS10); AS (S022); SE (S021); TL (S009); $B (S028); PB (SD20); NG (S801). 


H20 QUALITY: POS (TF27); TKN (TF26); MIT (TF22); CL/SO4 (TT10); TSS (160.2); ALK (301.0); HARONESS 
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON FILTERED - ) , 





‘RECEIVED BY: | | 
srouavune: 5X - iach Ree peseente 





| aga ENVIRONMENTAL SERVICES, INC. 
FIELD SAMPLING NUI-TER 





FIELD DATA RECORD - GROUNDWATER Ale | Ar lol 4 
PROJECT, USATHAMA-FT.DEVENS — ae 

| jae JO JOB NUMBER 
| | —— : PROW.2AM Te | 


WATER LEVEL / WELL DATA TOP OF WELL — PROTECTIVE | PROTECTIVE 

TOP OF CASING CASING STICK-UP CASING/WELL vr Foe B Ty) 

WELL TEPTH | MEASURED (FROM GROUND) a -” 
RIS 


WELL INTEGRITY: 3 N/A ELEVATION 
prot. CASING SECURE | 


CONCRETE COLLAR INTACT GROUNDWATER —] 


SAMPLING DATE 





FILE NAME 





LOCATION 
ACTIVITY 


WEATHER 












— =. 
. 
= =~ 


HISTORICAL 
WATER DEPTH 


HEIGHT OF 
WATER COLUMN] 9, | [ FT 


| x.9 
| PID READINGS: 










WELL LOCKED i ELEVATION 


PVC WELL CAP 
WELL Bi INCH 


ale MOUTHD, © = DIAMETER 4 INCH 


] _INCH 

PURGE DATA 

; _ — SCP | LE OBSERVATIONS 

) LEAR 

CLOUDY 
COLORED 
TURBID 
OOOR 
OTHER (SEE NOTES) 









PURGE VOLUME 










| TEMP, DEG C 
pu, uutts Upx PAPER 
SPECIFIC CONDUCTIVITY umhos/cm 

PUMP RATE, GPM 






EQUIPMENT DOCUMENTATION | 
CON FLUIDS USED ER LEVEL EQUIP. USED GROUND ELEVATION ; 


PURGING SAMPLING EQUIPMENT ID 
PERISTALTIC PUMP isco # POTABLE WATER ELECTRIC COND. PROBE i 
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED [| 
BAILER eho Oey STEAM CLEAHIN (] PRESSURE TRANSDUCER 
PVC/SILICON TUBING  peticaleg 
IN-LINE/DISPOSABLE FILTER 























a OTHER NUMBER OF FILTERS USED _ 
ANALYTICAL PARAMETERS METHOO FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS | 
NUMBER CODE METHOO REQUIRED COLLECTED a 
A /__¢ QD 
a) voc UM20 VP HCL, 4 DEG C (4) 60 ML q cs / = Eee 
m svoc UH18 MS 4 DEG C (2) 1 L AG ee I / —_—$— 
_] PEST/PCB uNo2 EC 4 DEG C (3) 1 LAG ——— 4 / 
UH13 / / ie 
j PAL INORGANICS (SPECIFIED SELOW) r HNO3 TO pH<2 1 L P-CUBE A Si ¥ / 
LEAD ONLY $s020—sé« M HNO3 TO pH<2 ee / / 
EXPLOSIVES uw19 LC 4 DEG C (7) 11 AG SS SEES LEE Se 
" Uws2 ee) a | 
TPHC 418.1 0 H2S04 TO pH<2 11 A‘ a Pie A POE eemmnaar 
TOC 415.1 0 H2S04 TO pH <2 1 L AG | ee ee See 
ANIONS TF22 S H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 C 4 DEG C 1 L P-CUBE / fi / 
| ae N HNO3 TO pH <2 1 L P-CUBE / / / 
TSS ONLY sa : 4 DEG C 1 L P-CUBE GC 
4 N20 QUALITY (SPECIFIED BELOW) =, S _- H2S04 TO pu<2 1 L P-CUBE t (a 
. pi : s oeee L P-CUBE / / 
a =! j 
| L] ccoLIFORM 303,909 4 DEG c sii Hs , cute ——$——_—_—_—_ 
STERILE —— — 













NOTES PAL INORGANICS: ICP METALS (§S10); AS (S022); SE (S021); TL (S009); SB (S028); PB (S020 

| ; | ; ; rs 8); ); NG (SB01), 
H20 QUALITY: POG (TF27); TKN (TF26); MIT (TF22); CL/SOS (TT10); TSS (160.2); ALK (301.0); HARONESS. 

ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 


Only one volume. tLmeved) duc fp fw a (sé S gal/min recharge 


‘RECEIVED BY: —e 
SIGHATURE :_ aE 














“Age ENVIRONMENTAL SERVICES, INC. 


| PROJECT] USATHAMA-FT.DEVENS Pe SITE TYPE Tt = 
2 JOB NUMBER | 2» 7053 /Y 














| SITE ID 





PAGE OF 








FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING NUMTER 















LOCATION 


| WATER LEVEL / WELL DATA } TOP OF WELL = PROTECTIVE —_— PROTECTIVE = | 
TOP OF CASING CASING STICK-UP | Fyy cy FT]  CASING/WELL o1FF.[—o.3@ FT] | 
w MEASURED = dy 





(FROM GROUND) 
= PROT. CASING SECURE 
HEIGHT OF CONCRETE COLLAR INTACT GROUNDWATER -—— | 
WATER COLUMN| G.2S5 FT ELEVATION 
: PVC WELL CAP 

T1.65 3 WELL [J2 INCH 

wet MOUTH ¢ 0.0 pen DIAMETER (Y% INCH 
‘ INCH 





| ee RISER 
3 , “WELL INTEGRITY: S HO N ELEVATION [| 
WELL LOCKED 
PID READINGS: 




















PURGE DATA 

SAMPLE OBSERVATIONS 
PURGE VOLUME CLEAR 

CLOUDY 

TEMP, DEG C COLORED, | 
pi, uNiTS CIpH PAPER ay ae? TURBID | 
SPECIFIC CONDUCTIVITY umhos/cm| ___) | OOOR ODL 
IMR _Bs Hay is OTHER (SEE NOTES) 


| EQUIPMENT DOCUMENTATION : 
EQUIPMENT ID CON FLUIDS USED TER LEVEL EQUIP, USED GROUND ELEVATION 


PURGING SAMPLING 








PERISTALTIC PUMP 
SUBMERSIBLE PUMP 
BAILER | 
PYC/SILICON TUBING 
IN-LINE/DISPOSABLE 





CD # POTABLE WATER ELECTRIC COND. PROBE - 
LIQUINOX FLOAT ACTIVATED oe 
| PRESSURE TRANSDUCER 


Bowe STEAM CLEANING 








LTER 
NUMBER OF FILTERS USED 








ee ee 














C) ] orner 
ANALYTICAL PARAMETERS METHOO FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS 
NUMBER CODE METHOO REQUIRED COLLECTED 
| a SS aS eee: 
| ae UM20 vp HCL, 4 DEG C (4) 60 ML ff ey ———— 
sVvOC UM18 MS 4 DEG C (2) 1 LAG | Ce a ae / 
PEST/PCB uNo2 EC 4 DEG C (3) 1 LAG rreee) aerts | / 
UH13 ee ae, a 
fi PAL INORGANICS (SPECIFIED BELOW) r -HNO3 TO pH<2 1 L P-CUBE - hf ae ee — 
| LEAD ONLY soz0—i«r: N HNO3 TO pH<2 ee a / 
| LJ explosives UWI? Lc 4 DEG C Mica t | / if ———s 
-  UW32 * le , ———— 
TPHC 418.1 0 H2S04 TO pH<2 1L AG ~=NS oe 
TOC 415.1 0 H2S04 TO pH <2 1 L AG JS ae TPT 
1} ANIONS TF22 S H2S04 TO pH <2 1 L P-CUBE / / —_ 
TT10 Cc 4 DEG C 1 L P-CUBE / / ft 
. 310.1 H HNO3 TO pH <2 1 .L P-CUBE / / / ; 
t TSS ONLY 160.2 c 4 DEG C 1 L P-cuBe 4 | / / 
H20 QUALITY (SPECIFIED BELOW) =>, 5 H2S04 TO pH<2 1 L P-CUBE hs ay aaa 
. "oat c 4 DEG Cc 1 L P-CuBE ————" f / 
: N HNO3 TO pH<2 1 L P-CUDE / a, aioe 
COLIFORM 303,909 4 DEG C (1) 4 02 / fe es 
/ / / 





STERILE 









PAL IMORGANICS: ICP METALS (SS10); AS (S022); SE (S021); TL (S009); $B (S028); PB (S20); IG (S80!) 
HZO0 QUALITY: pos (TF27); TKN (TF26); WIT (TF22); CL/SOS (TT10); TSS (160.2); ALK (301.0): HARDNESS. 
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 


No TPH 


‘RECEIVED BY: 








SIGNATURE: —o 








ABB ENVIRONMENTAL SERVICES, INC. 





FIELD SAMPLING NUMER mlx 
SITE TYPE | WELL | Y Py, 


JOR NUMBER | c7053-gy 


roam [e 


FIELD DATA RECORD + GROUNDWATER 





} PROJECT 






| SITE ID 








x|rlolalx] 2 


SAMPLING DATE 


FILE NAME 





WEATHER ce Aussies 








TOP OF WELL = PROTECTIVE , PROTECTIVE 
TOP OF CASING CASING STICK-UP 2.u5 CASING/WELL —= 
| Fyteasuneo (FROM GROUND) 
HISTORICAL RISER 
, VELL INTEGRITY: ES N ELEVATION [| 


PROT. CASING SECURE 
CONCRETE COLLAR INTACT 
WELL LOCKED 

PVC WELL CAP 


wet HOUTH "2 = 





HEIGIT OF =f — 
WAITER COLUMH] @,2 FT| | 


PIO READINGS: 





| PURGE DATA 






PURGE VOLUME 








TEMP, DEG C 
on, units CpH PAPER 
SPECIFIC CONDUCTIVITY umhos/cm| _z/ 0 Z oF 


PUP RATE, GPM Ty A/D, 





EQUIPMENT DOCUMENTATION 
| GING SAMPLING 
| PERISTALTIC PUMP 
SUBMERSIBLE PUMP 
BAILER 
PVC/SILICON TUBING 
IN-LINE/DISPOSASLE FILTER 


CON FLUIDS USED 
POTABLE WATER 
LIQUINOx 
STEAM CLEANING 


EQUIPMENT ID 
Isco # 


Bee Ooo 











NUMBER OF FILTERS USED 





GROUNDWATER 


WELL 
DIAMETER 


TER LEVEL EQUIP. USED 
ELECTRIC COND. PROBE 
FLOAT ACTIVATED 
PRESSURE TRANSOUCER 














ELEVATION 


1} 2 INCH 
4 INCH 
} INCH 


LE OBSERVATIONS 
CLEAR 
CLOUDY 
COLORED 
TURBSID 


O0OR 
OTHER (SEE NOTES) 





—) 
: 


GROUND ELEVATICN 


x 











‘a OTHER | 
ANALYTICAL PARAMETERS METHOO — FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS | 
| NUMBER CODE METHOO REQUIRED GREECE . 
cA & c / 
| j voc UM20 vP HCL, 4 DEG C (4) 60 ML '= Fal a ma -¥ 
5VOC UM18 MS 4 DEG C (2) 1Lac ff ae / 
PEST/PCB UNO2 EC 4 vec Cc (3) 1 LAG ——— pf ___*y 
UH13 | / fe / 
: PAL IMORGANICS (SPECIFIED BELOW) 4 HNOS TO pH<2 1 L P-CUBE f a a= aT a 
|} LEAD ONLY so20_—sé«s N HNOS TO pH<2 / if / 
EXPLOSIVES uwi9 LC 4 DEG C (7) 1 LAG / / | pitas 
UW32 / / / 
| ‘fe TPHC 418.1 0 H2504 TO pH<2 7 L A" G / / /_ 
| TOC 415.1 0 H2S04 TO pH <2 1 L AG / / / 
[} ANIONS TF22 S  _H2S06 TO pH <2 1 L P-CUBE x / / 
TT10 C 4 DEG C 1 L P-CUBE / / / 
310.1 N HXO3 TO pH <2 1 L P-CUBE / / / 
} TSS ONLY 160.2 c 4 0&GC 1 L P-CUBE “a / / 
H20 QUALITY (SPECIFIED BELOW) aM s H2S04 TO pH<2 1 L P-CUBE ff / me 22 
; as c : Ded c 1 L P-CUBE / / ——— 
i NO3 TO pH<2 1 L P-CuD | a 
1 CL) ccurFoRM 303,909 4 DEG C , (1) 4 02 : ———_—=—— 
STERILE / / / 





PAL IHORGANICS: 
H20 QUALITY: 
ALL PARAMETERS COLLECTED AS TOTALS, 


NOTES 


‘RECEIVED BY: 
SIGNATURE: 


ICP METALS (SS10); AS (S022); SE (S021); TL (S009); SB (S028); PB (S020); 
pos (TF27); TKN (TF26); NIT (TF22): CL/SO6 (TT10); TSS (160.2); ALK (301.0); 
IE: NON-FILTERED 


NG (S801). 
HARONESS. 


ti 
/ 
Le ® 
* * 





“ABB ENVIRONMENTAL SERVICES, INC. PAGE OF 


FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING NUMER 


| PROJECT] USATHAMA-FT.DEVENS 
site 10 [x]afoal- lof y}- [ela e 


} LOCATION — = 
| ACTIVITY [START jywyy 






SITE TYPE 






SAMPLING DATE 





JOBS NUMBER 
FILE NAME 






PRO!..AM 





WEATHER PIe¥ Clo/OY 


END SUS 

























WATER LEVEL / WELL DATA TOP OF WELL $= PROTECTIVE _ PROTECTIVE ) 
; TOP OF CASING CASING STICK-UP CASING/WELL FF. o 25°F] 
WELL TEPTH f]meAsuren (FROM GROUND) - | 
HISTORICAL RISER 
WATER DEPTH| WELL INTEGRITY: ES HO N ELEVATION a 
= — | 77.7 GAL/VOL- PROT. CASING SECURE 
HEIGHT OF | - : CONCRETE COLLAR INTACT | GROUNDWATER 
WATER couumn| 10.88 FF WELL LOCKED ELEVATION ie) 
7 PVC WELL CAP | | 
FES , . wet (J2 INcH 






































PURGE OATA ; Ysa pps 
| Ee 3 MPLE OBSERVATIONS 
: . — CLOUDY 
TEMP, DEG C _jn 9 | _ 10.6 COLORED _ 
ph, units LIpH PAPER _ hig | 24 > TURBID 
SPECIFIC CONDUCTIVITY umhos/em| 225 | _ 221 ODOR TtMeisu 
PUMP RATE, GPM Ty2P er AE a 7-75 OTHER (SEE NOTES) 
EQUIPMENT DOCUMENTATION 
PURGING SAMPLING EQUIPMENT ID CON FLUIDS USED TER LEVEL EQUIP. USED GROUND ELEVATION 
PERISTALTIC PUMP ISCOM POTABLE WATER ELECTRIC COND. PROSE 
SUBMERSIBLE PUMP ; LIQUINOX FLOAT ACTIVATED [i 
* BAILER Bow Oona STEAM CLEANING PRESSURE TRANSDUCER 
: PVC/SILICON TUBING _ 
IN-LINE/DISPOSABLE FILTER | ! 
0 OTHER 7 NUMBER OF FILTERS USED ‘i | 
ANALYTICAL PARAMETERS METHOO = FRACTION PRESERVATION VCLUME SAMPLE SAMPLE BOTTLE ID NUMBERS 
NUMBER CODE METHOO REQUIRED COLLECTED 
- Al Bs c/_D 
Bes UM20 vP HCL, 4 DEG C (4) 60 ML é ae a ae / : 
svOCc UM18 MS 4 DEG C (2) 1. AG / / / 
PEST/PCB uNno2 EC 4 DEG C (3) 1 L AG / / / 
UH13 / / / 
PAL INORGANICS (SPECIFIED BELOW) HNO3 TO pH<2 1 L P-CUBE — eg | FPO 
LEAO ONLY $020 . N HNO3 TO pH<2 mee ; / —— 
EXPLOSIVES UW19 LC 4 DEG C (7) 1 LAG / /_ 
 UW32 _f. /_ / 
TPHC 418.1 0 H2504 TO pH<2 TL AN / / / 
toc 615.1 0 H2S04 TO pH «<2 1 L AG / / / 
ANIONS TF22 s H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 c 4 DEG C 1 L P-CUBE / / / 
| | 310.1 N HNO3 TO pH <2 1 L P-CUBE . / / if 
i TSS ONLY 160,2 c)60O £4 DEG 1 L P-CUBE ; io 2 =, 
H20 QUALITY (SPECIFIED BELOW) =». s H2S04 TO pH<2 1 L P-CUBE " f / ar 
‘ As C 4 0EGC 1 L P-CUBE / / "Sania aia 
M HNO3 TO pH<2 1 L P-CUDE / / a 
tC) covrrors 303,909 4 DEG C (1) 4 02 ae / a 
STERILE / / a 















PAL INORGANICS: ICP METALS (S510); AS (S022); SE (S021); TL (S009); SB (S028); PB (S020); IG ($801). 
H20 QUALITY: POG (TF27); TKN (TF26); NIT (TF22); CL/SOS (TT10); TSS (160.2); ALK (301.0); HARONESS. 
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 


vo THC 


- RECEIVED BY: an - 


SIGNATURE: _ C Baw 











| ABB ENVIRONMENTAL SERVICES, INC. 





FIELD DATA RECORD - GROUNDWATER FIELD SAMPLING NUMMER 


we eBELP EL 


LOCATION -— . 


SITE TYPE 





JOB NUMGER 







PROL2AM 





‘TOP OF WELL § PROTECTIVE 
TOP OF CASING CASING STICK-UP 
: (FROM GROUND) 








fA neasureo 
HISTORICAL 





HEIGHT OF 
WATER coun g , 2 oFT| | WELL LOCKED 
| PVC WELL CAP 
K 1.6% =e ne , 
PID READINGS: WELL MOUTH p @ PPH 









20/0 











m| x] «| slo. | 
| j7ve 
WELL Eiwelt 


vw IOS3Z-19 | 


WELL INTEGRITY: 
PROT. CASING SECURE. 
CONCRETE COLLAR INTACT 


PAGE OF 





SAMPLING DATE 








FILE NAME 


PROTECTIVE 


RISER 
ELEVATION 


GROUNDWATER 
ELEVATION 


WELL 2 INCH 
DIAMETER }4 INCH 
[NCH 








} PURGE DATA “4. 
p= ; , 7 LE OBSERVATIONS 
PURGE VOLUME a GAL | GAL CLEAR 
| TEMP, DEG C | COLORED 
pH, units Cpx PAPER i 54 Jit TURBID 
SPECIFIC CONDUCTIVITY umhos/cm =e 236 | ODOR 
— ee | ee te OTHER (SEE NOTES) 


PUMP RATE, GPM 





| EQUIPHENT DOCUMENTATION 


PURGING SAMPLING ECON FLUIOS USED 


POTABLE WATER 


EQUIPMENT ID 


PERISTALTIC PUMP —«ISCO # - 
SUBMERSIBLE PUMP LIQUINOX 
BAILER ; Poe STEAM CLEANING 


PVC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER 








SAMPLE 
COLLECTED 


; 


0 OTHER NUMBER OF FILTERS USED 
| ANALYTICAL PARAMETERS METHOD = FRACTION PRESERVATION VOLUME 
HUMBER CODE METHOO REQUIRED 
voc UM20 VP HCL, 4 DEG C (4) 60 ML 
: svoc UM18 MS 4 pec ec (2) 1 L AG 
PEST/PCB UNO2 EC 4 DEG C (3) 1 L AG 
UH13 
| PAL INORGANICS (SPECIFIED BELOW) N HNO3 TO pH<2 1 L P-CUBE 
A LEAD ONLY soz0._—ti- r HNO3 TO pH<2 
EXPLOSIVES uwi9 LC 4 DEG C (7) 1 LAG 
le i] UW32 
Moreuc Note RY 418.1 0 —-H2S06 TO pke2 TL AS 
|} Toc 615.1 0 H2S04 TO pH <2 1 L AG 
) LJ ANIONS TF22 S _- H2S04 TO pH <2 1 L P-CUBE 
TT10 c 4 DEG C 1 L P-CUBE 
310.1 N HNO3 TO pH <2 1 L P-CUBE 
“ TSS ONLY 160.2 c 4 0EGC 1 L P-CusE 
| (] m20 QUALITY (SPECIFIED BELOW) +, 5 H2S04 TO pH<2 1 L P-CuBE 
. ~The. c & DEG C 1 L P-cuse 
ig be N HHOS TO pH<2 1 L P-CUDE 
COLIFORM 303,909 4 DEG C (1) 4 02 
STERILE 







PAL IWORGAWICS: 
H20 QUALITY: 
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED 


Fimisa 


NOTES 


/o3so 


[CP METALS (SS10); AS (S022); SE ($021); TL ($009): 
pos (TF2Z7); TKN (TF26); NIT (TF22); CL/SO4 (TT10); TSS (160.2); ALK (301.0); HARONESS. 





‘RECEIVED BY: 


SIGNATURE: 5 Lie S oe == 


TER LEVEL EQUIP. USED 
ELECTRIC COND. PROBE 
FLOAT ACTIVATED 
PRESSURE TRANSDUCER 





SAMPLE BOTTLE ID NUMBERS 

















(Af /_B _/_¢_/__2— 
ae ar / 
: / / / 
i) aS 
a eres | ohare 
ae 
ean / = 
Fs / / 
eae, / 
a ore 
/ / / 
SS ae 
i 
/ / / ; 
/ / ,__ 
a 
7: ee) eS eas eee 
9 EE 
ey 2 nas) a 
/ | ee 


SB (S028); PB (SD20); NIG (S801). 





WEATHER |CCERR BST 


a 


[| 
[| 


GROUND ELEVATION 


eaten 














 —EE 
os — 


© 
i 














ABB ENVIRONMENTAL SERVICES, INC. 
FIELD SAMPLING NUMER 


| FIELD DATA RECORD - GROUNDWATER 






SITE TYPE 
SAMPLING DATE 








JOB HUMBER 
, FILE NAME 
Len , ; WEATHER Pry Ciao 
TOP OF WELL = PROTECTIVE - PROTECTIVE 
[) top oF CASING CASING sTICK-uUP | > 7g FT| CASING/WELL DIFF. 
Pineasuren 8 (FROM GROUND) — 
HISTORICAL RISER 
ES N ELEVATION 


WELL INTEGRITY: 
PROT. CASING SECURE 

CONCRETE COLLAR INTACT 
WELL LOCKED 


PYC WELL CAP 

: WELL 2 INCH 
| weLt MOUTH QO.#? = DIAMETER , INCH 
— , ] __INCH 





GROUNDWATER 
ELEVATION 





HEIGHT OF 3 | 
WATER COLUMN| ~/7 ,( SFT! 
aa 


PID READINGS: 









ili 















PURGE DATA 9 
22 oF YS" MPLE OBSERVATIONS 
PURGE VOLUME CLEAR 
CLOUDY 
TEHP, DEG C | COLORED 
pu, units CIpH PAPER TURBID 
OOOR 


SPECIFIC CONDUCTIVITY umhos/ecm 
2 OTHER (SEE WOTES) 


PUMP RATE, GPH 






EQUIPMENT DOCUMENTATION 
PURGING SAMPLING EQUIPMENT ID CON FLUIDS USED ER LEVEL EQUIP, USED GROUND ELEVATION 
PERISTALTIC PUMP Isco #& POTABLE WATER ELECTRIC COND. PROBE 
. SUBMERSIBLE PUMP LIQUINOX [] FLOAT ACTIVATED Sa 
BAILER Ye Oo" , =... STEAM CLEANING PRESSURE TRANSDUCER | 





PVC/SILICON TUBING 
| ss IM-LINE/DISPOSABLE FILTER 
0 OTHER 





NUMBER OF FILTERS USED | 





= a es: os. 














ANALYTICAL PARAMETERS METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS 
NUMBER CODE HETHOO REQUIRED COLL SETED | 
. Sha _/ - /_¢_ sD 
eS: UM20 VP HCL, 4 DEG C (4) 60 ML 8 te! | / ff 
SVOC UM18 MS 4 DEG C (2) 11 AG SSS SRE i ee 
PEST/PCB uno2 EC 4 DEG C (3) 1. AG aay / / _ 
UH13 if / : i 
fe INORGANICS (SPECIFIED BELOW) 4 HNO3 TO pH<2 1 L P-CUBE f = ani 
LEAD ONLY s020—i N HNO3 TO pH<2 ae | 
| LJ EXPLOSIVES Uw19 Lc 4 DEG C (7) 11 AG a <5 
* Uw32 a aT 
TPHC 418.1 0 H2504 TO pH<2 11 A% on i fx ______ of 
Ff i 415.1 0 H2S04 TO pH <2 1 L AG ' aT ( 
ANIONS TF22 S H2S04 TO pH <2 1 L P-CUBE ( es ee: 
TT10 Cc 4 DEG C 1 . P-CUBE i if f 
x - : ; ee NW HNO3 TO pH <2 1 L P-CUBE /  — i 
$ ONL ‘ c 4 DEG C 1 L P-CUBE 
H20 QUALITY (SPECIFIED BELOW) = >: S _-H2S04 To pu<2 1 L P-CUuBE T _———— 
. = : 4 ~~ c 1 L P-CUBE f / / 
| HNO3 TO pH« p- oe as are 
1 CL] courrors 303,909 4 DEG C ai 3 4 = —_, —$<$<—| ————- 
STERILE a. ee 














, ‘ ‘ ; = : (S020): WG (S801). 
H20 QUALITY: pos (TF27); TKM (TF26); NIT (TF22): CL/SO4 (TT10); TSS (160.2); ALK (301.0); HARDNESS. 


ALL PARAMETERS COLLECTED AS TOTALS, IE: WON-FILTERED 
fl 
itl 


Wt bee 


i\f gy uot RECEIVED BY: | | 





PAGE OF 





 ABG ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD - GROUNDWATER FIELO SAMPLING NUMMER nlx |xla]slo[x|3 
SITE TYPE | WELL Pyc_ 
o7055 IY 





PROJECT} USATHAMA-FT.DEVENS 
: SAMPLING DATE 





SITE 10 | JOB NUMGER 
FILE NAME 






| LOCATION 


ACTIVITY |START liye WEATHER 





| rA2ry Ei) 7] 


PROTECTIVE 


a Nea EEE === =--s saa 

| WATER LEVEL / WELL DATA ! TOP OF WELL PROTECTIVE . 

| 7 TOP OF CASING CASING STICK-UP CASING/WELL DIFF.| — O.o>FT 
EASURED (FROM GROUND) 


WELL °E£PTH 
RISER 


Pfreasunen | 
; WELL INTEGRITY: § Ny ELEVATION 


PROT. CASING SECURE. 
CONCRETE COLLAR INTACT jw GROUNDWATER 
WELL LOCKED - ELEVATION 















WATER DEPTH 


14.8 GAL/VOL 


TOTAL GAL PURGED 


UE 


HEIGHT OF | 
: PVC WELL CAP 

, , —_— WELL 2 INCH 

PID READINGS: AMBIENT AIR 9.0 wet MOUTH CO, 2 Pea DIAMETER 4 sae 

- NCH 






PURGE DATA 
















- MPLE OBSERVATIONS 
PURGE VOLUME | a Jo cat ja_{S Gar a GAL CLEAR 
— | CLOUDY 
TEMP, DEG C iF ; COLORED 
pH, units CUpH PAPER } ce | TURBID 
ODOR 


SPECIFIC CONDUCTIVITY umhos/cm/ ii? 


| PUMP RATE, GPM Tyep,0 193 OTHER (SEE NOTES) 





























EQUIPMENT DOCUMENTATION : 
PURGING SAMPLING EQUIPMENT ID CON FLUIDS USED JIATER LEVEL EQUIP, USED GROUND ELEVATION 
PERISTALTIC PUMP ISCOM POTABLE WATER ELECTRIC COND. PROBE » 
SUBMERSIGLE PUMP LIQUINOX | FLOAT ACTIVATED [ 
BAILER G2" Oo e STEAM CLEANING PRESSURE TRANSDUCER 
PYC/SILICON TUBING 
IN-LINE/DISPOSABLE FILTER__/ 
0 OTIIER | NUMBER OF FILTERS USED _/ 
ANALYTICAL PARAMETERS METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS | 
NUMBER CODE METHOO REQUIRED COLLECTED | 
: 192A, B c 1 is 
4 voc UH20 vP HCL, 4 DEG C (4) 60 ML ef if 2 / : 
| SVOC UM18 MS 4 DEG C (2) 1 L AG i i / 
PEST/PCB UNO2 EC 4 DEG C (3) 1 AG / __ if / 
| UH13 = / / / 
fi PAL INORGANICS (SPECIFIED BELOW) H -.HNO3 TO pH<2 1 L P-CUBE F . ff iS 
LEAD ONLY so20.—ti. N HNO3 TO pH<2 / / / 
| LJ explosives UW19 tc 4 DEG C (7) 11 AG ABA ia aR) aig 5 OR, 
*  UM32 | / / / 
TPHC 418.1 0 H2S04 TO pH<2 TL ANS & / / / 
Toc 415.1 ) H2S04 TO pH <2 1 L AG / / / 
ANIONS TF22 S H2S04 TO pH <2 1 L P-CUBE / / / 
TT10 C 4 DEG C 1 L P-CUBE / f / 
310.1 4 HNO3 TO pH <2 1 L P-CUSE it. __/ / 3 
Fl TSS ONLY 160.2 c 064 0EGC 1 L P-cUuBE | ae / 
H20 QUALITY (SPECIFIED BELOW) x. : mesos TO pH<2 1 L P-CUBE a ee a i = 
‘ a DEG c 1L P-CUBE - / / f= 
bs N HNOS TO pH<2 1 L P-CUDE Lf 
COLIFORM 303, 909 4 DEG C (1) 4 OZ / ee 
STERILE / — ge senpeemasal 
NOTES PAL INORGANICS: ICP METALS (S310); AS (S022); SE (S021); TL (SOO); SB (S028); PB (S020); NIG ($801). 


H20 QUALITY: POS (TF2?): TKN (TF26): MIT (TF22); CL/S04 (TT10); TSS (160.2); ALK (301.0); HARDNESS 
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED | ; 


HLPTY 9 


3710! 5 2 ‘RECEIVED BY: — 





SIGNATURE: 





| ABB ENVIRONMENTAL SERVICES, INC. FIELD DATA RECORD - GROUNDWATER SITE ID: HAY Y- (Cl I- Tof2y 
PROJECT NAME: FORT DEVENS | PROJECT NO.: 7053-16 SAMPLING DATE: March / , 1995 |starTSay Ew Jud 


oem TEU ee 


| WELL DEPTH: - WATER DEPTH: C_() O = HEIGHT OF WATER COLUNM: X WELL VOL. = TOTAL PURGE GAL.: 



















| WELL ID SIZE: | PROTECTIVE CASING STICKUP: |. PROTECTIVE CAS. TO WELL DIFF.: ~9.)c/ PVC STICKUP: 
WELL INTEGRITY YES WO PID HEADSPACE READINGS | 
PROTECTIVE CASING SECURE BREATHING ZONE: 
WELL LOCKED 
ae 
PVC WELL CAP INPLACE 


a 


TEMPE RATURE 


ca 
acme 
Clee _| 
Io 


oF 





a a. 
COLORED 
TURBIDITY TURBID 


es eae ae | 


IG U7 | MFR TL | 99-79] L] ormencsee vores 











SAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE ~ ~7VOLUME SAMPLE BOTTLE NUMBER 
voc UM20 vP WCL,4C 4- 40 ml AG 
SVOCS UM18 MS 4C 2- IL AG 
EXPLOSIVES UW19 Lc 4C 3- 1L AG 
INORGANICS-FILTERED - W HNO3 pH<2 1- IL Poly 7 : 
INORGANICS-UNFILTERED W HNO3 pH<2 1- 1L Poly nos 
TSS 160.2 c 4C 1- IL Poly —— 
WATER QUALITY PARAM. " $ H2S04 pH<2 1- iL Poly _ 
c 4C 1- IL Poly — 
W HNO3 pH<2 1- IL Poly ——— 


SAMPLING EQUIPMENT 


PURGING SAMPLING WATER LEVEL EQUIPMENT USED: |ELECTROWIC COND. PROBE 


SUBMERSIBLE PUMP : 
WUMBER OF IN-LINE FILTERS USED: | f | 
BAILER (DEDICATED) 


IN-LINE FILTER (INORGANICS) 


OTHER 


Notes: * PAL inorganics: ICP metals (SS10), AS (S021), SE (S021), TL (SD09), SB (SD28), PB (SD20), HG (S801). 
Water Quality Parameters: PO4 (TF27), TKN (TF26), WIT (TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), 


Cue! odor 








SITE ID: 


ABB ENVIRONMENTAL SERVICES, INC. JaAlYY- [GO |- [oF] 


PROJECT NAME: FORT DEVENS | PROJECT NO.: 7053-14 | CLIENT: USAEC SAMPLING DATE: MarchOU , 1995 |START/S“40 Ep 


FIELD SAMPLING WNO.: rT a A SITE TYPE: WELL FILE MAME: CGW | WEATHER: 


WELL DEPTH: | ).3 - WATER DEPTH: (, \(-) = HEIGHT OF WATER COLUNM: X WELL VOL. = TOTAL PURGE GAL.: 


WELL ID SIZE: ie 


FIELD DATA RECORD - GROUNDWATER 


























PROTECTIVE CASING STICKUP:([.,,/- 


PID HEADSPACE READINGS \/ 


WELL INTEGRITY YES NO 
PROTECTIVE CASING SECURE BREATHING zone:| Orpen | inte 
| ety 
WELL LOCKED 
WELL HEAD:|{|{% = ppm 
PVC WELL CAP INPLACE . 


a a [wee [wane 
TEMPERATURE Pee | (O.% | ‘a | a 
rs I 


L 
ee [a ey | H| TurBip 


: 
x 


| 


CLOUDY 


a 
1 ' 








aman [$19 | $7 on 
Tamer Clem | Pov] penal | etal ecb] Teac] em Bel 
SAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE _PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 
voc UM20 vp HCL, 4C 4- 60 ml AG 
SVOCS UM18 MS 4c 2- 1L AG 
EXPLOSIVES uw19 Lc 4c 3- 1L AG 
INORGANICS- FILTERED “ , HOS pH<2 1- IL Poly 
INORGANICS-UNFILTERED [1 ‘ N HOS pH<2 1- Poly” 
TSS 160.2 c 4c Hin — 
WATER QUALITY PARAM. : s H2S04 pH<2 ‘t= 1L Poly ~=—— 
C 4c 1- 1L Poly —— 
| MNOS pH«<2 1- iL Poly — 


SAMPLING EQUIPMENT 


PURGING SAMPLING WATER LEVEL EQUIPMENT USED: 


SUBMERSIBLE PUMP 
WUMBER OF IN-LINE FILTERS USED: [| | 
BAILER (DEDICATED) 


IN-LINE FILTER (INORGANICS) 


OTHER 








Notes: * PAL inorganics: ICP metals (SS10), AS (SD21), SE (SD21), TL (SD09), SB (SD28), PB (SD20), NG (SBO1). 
Water Quality Parameters: POS (TF27), TKN (TF26), MIT (TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 


UW i Koel oclo 7, Sheen On Yurye walter: 


Prolect4vd CAD Nrléen Ott lush Praitout CAS 


\e ll not loc cl 



















SITE ID: 





FIELD DATA RECORD - GROUNDWATER 


ABB ENVIRONMENTAL SERVICES, INC. all Tl Efe | 
PROJECT NAME: FORT DEVENS | PROJECT WO.: 7053-14 Be i = 
PCCE ELL LL Ls re 


VELL DEPTH: (9,57  - WATER DEPTH: ), 2a = WEIGHT OF WATER COLUNM: / 7 X WELL VOL. = TOTAL PURGE GAL. : 
WELL ID sIze: 2“ | | 





FIELD SAMPLING NO.: 







PvC STICKUP: 


PI D HEADSPACE READINGS 


BREATHING ZONE: 


WELL INTEGRITY YES 
PROTECTIVE CASING SECURE 


WELL LOCKED -h © 





PVC WELL CAP INPLACE 





CLEAR 

CLOUDY 

COLORED 

Terps Po [7/000 va 


rears fe fd [3 Pete fated | Bate anf | 





‘SAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 
voc UM20 ve HCL, 4C 4- 40 ml AG 
svocs UM18 MS 4c 2- 1L AG | 
EXPLOSIVES UW19 Lc 4c 3- 1L AG | 
INORGANICS-FILTERED * bi HNOS pH<2 1- 1L Poly 
INORGANICS-UNFILTERED * W HNOS pH<2 ike — 
TSS 160.2 c 4c 1- 1L Poly —— 
WATER QUALITY PARAM. S 5 H2S04 pH<2 1- iL Poly —— 
c 4c 1- 1L Poly —— 


it HNOS pH<2 1- 1 Poly —— 


SAMPLING EQUIPMENT 


PURGING SAMPLING WATER LEVEL EQUIPMENT USED: /ELECTROWIC COND. PROBE 


SUBMERSIBLE PUMP 
WUMBER OF IN-LIWE FILTERS USED: | / | 
BAILER (DEDICATED) 


IN-LINE FILTER CINORGANICS) 


OTHER 


Notes: * PAL inorganics: ICP metals (SS10), AS (S021), SE (SO21), TL (S009), SB (S028), PB (S020), HG (SB01). 
| Water Quality Parameters: POS (TF27), TKN (TF26), WIT (TF22), CL/SO6 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 


Prato 1 22 (Ap C1) Glug 4 how Core wrol( fut luc Kee 
Fue! sor - 











ABB ENVIRONMENTAL SERVICES, INC. FIELD DATA RECORD - GROUNDWATER SITE ID: 


PROJECT NAME: FORT DEVENS | PROJECT NO.: 7053-14 | CLIENT: USAEC SAMPLING DATE: March |(, , 1995 |START | S3o END 
FIELD SAMPLING NO. : ATT SITE TYPE: WELL [rom FILE MAME: Cow | WEATHER: / lon 


WELL sisi | Se . - WATER DEPTH: 9.99 = HEIGHT OF WATER COLUNM : x WELL VOL. = TOTAL PURGE GAL. 


PvC STICKUP: 












WELL ID SIZE: a ‘| pROTECTIVE CASING sTIcKUP: 5) \/ | PROTECTIVE CAS. TO WELL DIFF.: Oy Y2 | 


WELL INTEGRITY YES WO PID HEADSPACE READINGS 


PROTECTIVE CASING SECURE BREATHING ZONE: 
WELL LOCKED — 


PVC WELL CAP INPLACE 


PARAMETER IMITIAL VOLUME #1 VOLUME #2 


rae coos 
Tee 
a a fc 
py |B? >| | |_| 
5 a 


| OTHER(SEE NOTES) | 








SAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE —~PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 
voc | UM20 vp HCL, 4C 4- 40 ml AG 
SVOCS UM18 MS 4c 2- IL AG 
EXPLOSIVES UWi9 Lc 4c 3- 1L AG | 
INORGANICS- FILTERED . M HNO3 pH<2 1- IL Poly 
INORGANICS-UNFILTERED * N HNO3. pH<2 Ley 
TSS 160.2 c 4c ity ——— 
WATER QUALITY PARAM. . $ H2S04 pH<2s'1- IL Poly = —— 
c 4c 1- tL Poly = —— 


HNO3 pH<2 1- 1L Poly 
SAMPLING EQUIPMENT 


PURGING SAMPLING 


SUBMERSIBLE PUMP 
WUMBER OF IN-LINE FILTERS USED: [) 
BAILER (DEDICATED) 


IN-LINE FILTER (INORGAWICS) 


OTHER 


Notes: * PAL inorganics: ICP metals (SS10), AS (S021), SE (SD21), TL (S009), SB (S028), PB (S020), HG (SB01). 
Water Quality Parameters: POS (TF27), TKW (TF26), WIT (TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), HARDWESS. 


( Amp lad dhe Ciltael Tinea nid 6” \) 2/(A/57 ue \o U>y | ow 


VMS in Wel 





‘Phi BBE bli Tx 






@ 















ABB ENVIRONMENTAL SERVICES, INC. 


FIELD DATA RECORD - GROUNDWATER SITE ww: | ¥[7|ml- [T3]- [oli 
PROJECT NAME: FORT DEVENS | PROJECT NO.: 7053-14 CLIENT: USAEC | SAMPLING DATE: March , 1995 stant] 230 Ew /304 
rans wee ee] TTT TE LLL 
Oi weit pepTH: [$2 —- WATER DEPTH: /O-} , HEIGHT OF WATER COLUNM: JX WELL VOL. = TOTAL PURGE GAL.: | 


PROTECTIVE CASING STICKUP: }(U.;4 | PROTECTIVE CAS. TO WELL DIFF.: Pvc STICKUP: 
YES NO | 


LL 10 SIZE: “{“* 
WELL INTEGRITY _ PID HEADSPACE READINGS 


BREATHING zoue:| C7 ppm | 
PVC WELL CAP INPLACE : 


wow | Yep | Vee | Ye [55 [Yee | | _|[] ome 
Taso | 24 [es? fess | .ce [eo | |_| [mmm 







PROTECTIVE CASING SECURE 


WELL LOCKED 













SAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME ‘SAMPLE BOTTLE NUMBER 
voc \ . UM20 ve HCL, 4C b- 60 ml AG 
svocs * UM18 MS 4c 2- 1L AG 
EXPLOSIVES + wi9 Lc 6c 3- 1L AG | 
INWORGANICS-FILTERED » * | HNOS pH<2 1- IL Poly - 
INORGANICS-UNFILTERED ba * L | HNOS pH<2 1- IL Poly —- 
TSS N 160.2 C 4c rik —— 
WATER QUALITY PARAM. \ - H2SOk pe? 1 IL poly — 
W HWOS pH<2 1- IL Poly -— 


| SAMPLING EQUIPMENT 


PURGING SAMPLING WATER LEVEL EQUIPMENT USED: 


SUBMERSIBLE PUMP 
WUMBER OF IW-LIWE FILTERS USED: YF | 
BAILER (DEDICATED) 


IN-LINE FILTER CINORGANICS) 


OTHER 








Notes: * PAL inorganics: ICP metals (SS10), AS (S021), SE (S021), TL (S009), SB (S028), P@ ($020), HG ($801). 
Water Quality Parameters: PO4 (TF27), TKN (TF26), WIT (TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), MARDNESS. 














ABB ENVIRONMENTAL SERVICES, INC. — DATA RECORD - GROUNDWATER SITE ID: tel le lee |e 
apo] PCLT LL Lee re sr] «Jr ons fas PT ~ 








wei. vepth: /(, (> — - water DEPTH: (,4 7 = HEIGHT OF WATER COLUNM:. X WELL VOL. = TOTAL PURGE GAL.: 
WELL 1D size: + PROTECTIVE CASING STICKUP: ujb | PROTECTIVE CAS. TO WELL DIFF.: “O.S§ [pve sticKup: : 


WELL INTEGRITY YES wO PID HEADSPACE READINGS 


PROTECTIVE CASING SECURE BREATHING zone:| C7 pom | 
WELL LOCKED 
PVC WELL CAP INPLACE 


= [8a 7 
reson [47 | \ | |_| || \ | \_]|] xm 
a 0 
A 








eae PARAMETERS COLLECTED METHOD # FRACTION CODE — PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 
voc 4 UM20 vp HCL, 4C 4- 60 ml AG 
Svcs Ne UM18 MS 4c 2- IL AG : 
EXPLOSIVES | uM19 Lc 4c 3- 1L AG 
INORGANICS- FILTERED x1 ° , HNO3 pH<2 1 Poly 
INORGANICS-UNFILTERED if * , MNOS pH<2 1- IL Poly 
TSS x1 160.2 c 4c tiky —— 
WATER QUALITY PARAM. 4 W2S0% pie? 1 1 Poly = —— 
7 - 1L Poly —— | 


8 HNO3 pH<2 1- IL Poly 
AMPLING EQUIPMENT 
PURGING SAMPLING WATER LEVEL EQUIPMENT USED: |ELECTRONIC COND. PROBE 
SUBMERSIBLE PUMP 
WUMBER OF IN-LINE FILTERS USED: 
BAILER (DEDICATED) : 
IN-LINE FILTER (1NORGANICS) 


OTHER 


Notes: * PAL inorganics: ICP metals (SS10), AS (SD21), SE (SO21), TL (S009), SB (S028), PB (SD20), HG (S801). 
| Water Quality Parameters: POS (TF27), TKN (TF26), WIT (TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 





ABB ee SERVICES, INC. FIELD DATA RECORD - GROUNDWATER | SITE 1D: doe |? | 3]- fo ly |. 


ee sor oes rm OHS 
















L LiL : at 
“WELL 1D SIZE: PROTECTIVE CASING STICKUP: PROTECTIVE CAS. TO WELL DIFF.: 


PID HEADSPACE READINGS 
PROTECTIVE CASING SECURE BREATHING zone:| 0 pom | 
WELL LOCKED 


PVC WELL CAP INPLACE 


INITIAL PLE OBSERVATION 
i - 
—— a sao 
Camera [ — 
Cras —[ a 
a os 
| | nee OTHER(SEE NOTES) 


FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE WUMBER 





ve WCL, 4C &- 40 ml AG 6B c, oO 
MS 4c 2- 1L AG 
EXPLOSIVES uw19 Lc 4c 3- 1L AG oO 
INORGANICS-FILTERED * K HNOS pH<2 1- IL Poly 7 
INORGANICS-UNFILTERED fh * N HNOS pH<2 1-1 Poly” 
TSS 160.2 Cc 4C 1- IL Poly — 
WATER QUALITY PARAM. ng s H2S04 pH<2 1- IL Poly see 
c 4c eLeoy — 
MW MNOS pH<2 1- iL Poly — 


PLING EQUIPMENT 


PURGING SAMPLING 


SUBMERSIBLE PUMP 
WUMBER OF IN-LINE FILTERS USED: [1 
BAILER (DEDICATED) 


IN-LINE FILTER (INORGANICS) 


OTHER 


Notes: * PAL inorganics: rep metals ($5810), AS (S021), SE (5021), TL (S009), SB (S028), PB (S020), HG (SB01). 
Water Quality Parameters: POS (TF27), TKN (TF26), WIT (TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 
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WELL ID SIZE: 7 PROTECTIVE CASING STICKUP; PROTECTIVE CAS. TO WELL DIFF.: -——— 


WELL INTEGRITY YES WO PID HEADSPACE READINGS 
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COLLECTED METHOD # FRACTION CODE PRESERATIVE SAMPLE BOTTLE NUMBER 
voc UM20 vP WCL ,4C 4- 40 ml AG 
SVOCS UM18 MS 4C 2- iL AG 
EXPLOSIVES UW9 Lc 4C 3- iL AG 
INORGANICS-FILTERED ° W HNOS pH<2 1- IL Poly oO 
INORGANICS-UNFILTERED = | WNO5 pH<2 1- IL Poly — 
TSS 160.2 Cc 4C 1- iL Poly -—————- 
WATER QUALITY PARAM, . $ W2S04 pH<2 1- IL Poly —_- 
: Cc 4C 1- IL Poly a 
| WW HNWOS pH<2 1- IL Poly —_—_— 


SAMPLING EQUIPMENT 


| PURGING SAMPLING WATER LEVEL EQUIPMENT USED: |ELECTROWIC COND. PROBE, 


SUBMERSIBLE PUMP 
WUMBER OF IN-LIWE FILTERS USED: a 
BAILER (DEDICATED) 


IN-LINE FILTER (IWORGANICS) 


OTHER 


Notes: * PAL inorganics: ICP metals (SS10), AS (S021), SE (SD21), TL (S009), SB (S028), PB (S020), HG (SB01). 
Water Quality Catt oho? POS (TF27), TKM (TF26), MIT CTF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 
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voc — UM20 vp HCL, 4C 4- 40 mi AG 
SVOCS UM18 KS 4c 2- 1L AG cameramen 
EXPLOSIVES uw19 Lc 4c 3- 1L AG | 
INORGANICS- FILTERED * N HNOS pH<2 1- 1L Poly ) | 
INORGANICS-UNFILTERED ‘ w HNO3 pH<2 ree 
TSS | 160.2 c 4c rt oly —— 
WATER QUALITY PARAM. * $ H2S04 pH<2. ss‘ 1- ‘IL Poly =©—— 
Cc 4C 1- IL Poly ——s 
, NOS pH<2 1- 1L Poly —— 


SAMPLING EQUIPMENT 


PURGING SAMPLING 


SUBMERSIBLE PUMP . 
NUMBER OF IN-LINE FILTERS USED: fe 
BAILER (DEDICATED) 


IN-LINE FILTER (INORGANICS) 


OTHER 


Notes: * PAL inorganics: ICP metals (SS10), AS (SD21), SE (SD21), TL (SD09), SB (S028), PB (SD20), HG (SBO1). 
Water Quality Parameters: POS (TF27), TKW (TF26), WIT (TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 
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SAMPLE PARAMETERS COLLECTED METHOO # FRACTION CODE PRESERATIVE | VOLUME SAMPLE BOTTLE NUMBER 
voc UM20 vP HCL, 4C 4- 40 mi AG 
SVOCS UM18 MS 4C 2- 1L AG 
EXPLOSIVES UW19 LC &C 3- iL AG 
INORGANICS-FILTERED - NW HWOS pH<2 1- IL Poly ; a 
INORGANICS-UNFILTERED |] . » HNO3 pH<2 1- iL Poly a 
TSS 160.2 Cc 4C 1- 1L Poly ——— 
WATER QUALITY PARAM. = $s H2SO4 pH<2 1- IL Poly —— 
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Wotes: * PAL inorganics: ICP metals ($810), AS (S021), SE (SD21), TL (S009), SB (S028), PB (S020), HG (SB01). 
Water Quality Parameters: POS (TF27), TKM (TF26), MIT (TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 
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"SAMPLE PARAMETERS COLLECTED METHOO # FRACTION CODE — PRESERATIVE SAMPLE BOTTLE NUMBER 
voc : uM20 ve HCL, 4C 6- 40 ml AG 4.8 ,¢, 2 
SVOCS UM18 MS 4c 2- 1L AG ce . £F 
EXPLOSIVES uw19 Le 4c 3- 1L AG 

———— 
INORGANICS- FILTERED “ M HNO3 pH<2 1- 1L Poly 
: ! / —M 
INORGANICS-UNFILTERED } * u HNG3 pH<2 1- IL Poly | 
f n yh sj 
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WATER QUALITY PARAM. * $ H2S04 pl<2 1- IL Poly = 
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WUMBER OF IW-LIWE FILTERS USED: 
BAILER (DEDICATED) : 


IN-LINE FILTER (CINORGANICS) 


OTHER 


Notes: * PAL inorganics: ICP metals (SS10), AS (S021), SE (S021), TL (S009), SB (SD28), PB (SD20), HG (SB01). 
Water Quality Parameters: POS (TF27), TKN (TF26), MIT (TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 
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SAMPLE PARAMETERS COLLECTED METHOO # FRACTION CODE _——PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 
voc UM20 vP HCL, 4C 4- 60 ml AG by = é a 
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TSS | 160.2 c 4c himiy 

| 
WATER QUALITY PARAM. ® w2so4 pH<2 1- iL poly = 
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| SAMPLING EQUIPMENT 
PURGING SAMPLING WATER LEVEL EQUIPMENT USED: |ELECTROWIC COND. PROBE 


SUBMERSIBLE PUMP ' ; 
WUMBER OF IN-LINE FILTERS USED: 
BAILER (DEDICATED) — 


IN-LINE FILTER (INORGANICS) 


OTHER 


Notes: * PAL inorganics: ICP metals (SS10), AS (SO21), SE (SD21), TL (SDO9), $B (SD28), PB (S020), NG ($801). 
Water Quality Parameters: PO4 (TF27), TKN (TF26), MIT (TF22), CL/SO4 (TT10), TSS (160.2), ALK (301.0), HARDNESS. 
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CONTROL # NORTHLY 


XJM—93-—01X 
XJM—93—01X 
XJM-—93-—01X 
XJM—93—04X 
XJM—93—04X 
XJM—93—04X 
XJM—93—03X 
XJM—93—03X 
XJM—93—03X 
XJM—93—02X 
XJM—93—02X 
XJM—93—02X 


TSJ—26 
TSJ—27 
TSJ—20 
TSJ—21 
TSJ—22 
TSJ—23 
TSJ—24 
TSJ—25 
TSJ—19 
TSJ—18 
TSJ—17 
TSJ—16 
TSJ—15 
TSJ-14 
TSJ—11 


557590.4293 
557590.4293 
957590.4293 
957485.5095 
557485.5095 
957485.5095 
557469.4312 
957469.4312 
557469.4312 
957589.6492 
557589.6492 
557589.6492 
557504.8428 
957510.3448 
957500.5954 
557508.5673 
957513.6950 
957519.4504 
557526.2694 
957531.2271 
957539.8037 
557533.5835 
957528.0625 
957522.1487 
557516.4666 
957508.6625 
957530.9039 


EASTERLY 


967117.9837 
967117.9837 
567117.9837 
567102.1868 
967102.1868 
567102.1868 
567278.6117 
967278.6117 
567278.6117 
967274.0595 
967274.0595 
567274.0595 
567205.1855 
567212.8615 
567183.3674 
967192.5933 
967198.9432 
967206.1979 
967214.1025 
967222.3235 
967216.8344 
567208.1528 
567200.5946 
967193.8042 
967187.2798 
567177.7587 
967174.7345 


FORT DEVENS, MA 


ELEVATION ELEV POINT 


371.20 
371.68 
369.17 
370.97 
371.45 
368.53 
367.88 
368.37 


370.44 
370.81 


369.38 
369.41 
369.17 
369.48 
369.61 
369.71 
369.77 
369.83 
370.15 
370.07 
369.97 
369.85 
369.70 
369.35 
369.97 


TOP PVC 
TOP CASING 
GROUND 
TOP PVC 
TOP CASING 
GROUND 
TOP PVC 
TOP CASING 


TOP PVC 
TOP CASING 


GROUND 
GROUND 
GROUND 
GROUND 
GROUND 
GROUND 
GROUND 
GROUND 
GROUND 
GROUND 
GROUND 
GROUND 
GROUND 
GROUND 
GROUND 


+ + © + © © © 


FLUSH MOUNT * 


* 
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FLUSH MOUNT * 


1 
COBJECT NORTH EAST TOPOF HIGH GROUND 





1G CASING PT PVC 

CTERRA PROBE (GROUP HGS—43u) 

1UPROBE 1  557473.74 567167.83 368.4 
1UPROBE 2 557479.74 567177.77 368.5 
1UPROBE 3 557467.24 567158.39 368.2 
1UPROBE 4 557489.61 567143.64 368.6 
1UPROBE5  557495.65 567152.98 368.8 
1UPROBE6  557500.84 567163.82 368.9 
1UPROBE7  557499.55 567130.81 368.9 
CPROBE8  557524.45 567166.42 369.6 
1KUPROBE9  557517.42 567119.41 368.8 
1UPROBE 10 557536.76 567120.13 368.9 
1WBORING 

C43J-92-01X 557496.35 567152.51 368.8 





MONITORING WELL & PIEZOMETER DATA 
FORT DEVENS, MASSACHUSETTS 
AOC -43J7 
OPTION #7 


































WELL # NORTH EAST TOP OF | TOP OF | GROUND 
= COORD | COORD. CASING | PVC ELEVATION | 
XJM-93-01x | 557590.40 | 567118.08 | 371.83 | 371.40 . | 369.2 
XJM-93-02x | 557589.81 | 567274.18 | 371.08 | 370.63 


€ 368.02 368.5 


371.17 





| XJM-94-09X | 557399.90 | 567115.32 | 371.85 | 371.58 369.0 


XJM-94-08X | 557314.77 | 567324.63 | 369.46 | 369.27 366.7 





| XJIM-94-10X | 557322.88 |567108.52 |371.83 | | 369.0 | 
XJP-94-02X | 557443.03 |567222.68 | 368.55 368.27 


XJM-93-03X 557469.43 567278.04 368.54 


| XJM-94-06X | 557502.50 | 567347.58 | 367.92 367.36 


2446-03 | 557514.91 | 567231.12 | 369.55 
| XJM-94-05x |557460.30 |567210.40 | 368.92 |368.51 | 368.9 
| XJM-94-07X | 557390.47 |567445.01 | 365.48 | 365.04 362.2 


368.5 
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SCREENED AUGER ELEVATION 
FORT DEVENS, MASSACHUSETTS 
AOC-43 7 
OPTION #7 


| SCREENED NORTH EAST GROUND 
| AUGER # COORD. COORD. ELEVATION 
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SOIL BORING ELEVATIONS 
FORT DEVENS, MASSACHUSETTS 
AOC-437 
OPTION #7 


BORING # _| COORD. COORD. ELEVATION. | 
557536.44 
-xsp-94-osx | 557522.50 
557510.30 |567187.23 | 369.69 | 
XJB-94-08X | 557487.68 
XJB-94-09X | 557514.46 
xsp-94-10x | 557464..25 
557395.23 
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TERRA PROBE ELEVATIONS 
FORT DEVENS, MASSACHUSETTS 
AOC - 437 
OPTION #7 


TERRA PROBE # | NORTH EAST | GROUND 
___| COORD COORD. | ELEVATION 





| TS-39 567256.04 | 370.53 
TS-45 567204.85 | 369.13 
| TS-47 567228.44 | 369.29 


Lo~29 557471.64 | 567156.43 368.76 
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| TS-53 557436.95 | 567179.23 | 368.37 
Ce —— J 
| TS-55 557454.14 | 567202.79 | 368.79 | 


TS-57 _|557471.62 | 567227.40 | 368.97 
TS-58 557480.53 | 567239.50 | 369.05 


567188.75_ 
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MATERIAL DESCRIPTION 
® SILTY SAND WITH GRAVEL | 


}Pro ject No.: || Remarks: 


|Pro ject: FT. DEVENS 
}@ Location: XJM-93-01x 


Date: 12-28-93 — 
| GRAIN SIZE DISTRIBUTION TEST REPORT 
'ABB Environmental Services, >e || Figure No. 
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@® SILTY SAND WITH GRAVEL 
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® Location: XJM-S3-83% 
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INTRODUCTION 


On 10 September 1993, representatives from Ecology and Environment, Inc. 
(E & E), Arthur D. Little (ADL), ABB Engineering Services (ABB), and the U.S. Army 
Environmental Center (USAEC) met at ADL'’s office in Cambridge, MA to discuss methods 
for determining background concentrations of organic and inorganic analytes in groundwater, 
soil, sediment, and surface water at Fort Devens. The objective of the meeting was to initiate 
the development of a uniform set of background values that could be used by all contractors 
to identify organic and inorganic contamination at the base. This appendix summarizes the 
current background values being used for this report, incorporating data from all available 
sources. 


Appendix K is divided into three sections based on matrix. The sections are: 
e Section Kl: Background Concentrations of Inorganic Analytes in Sediment: 


e Section K2: Background Concentrations of Inorganic Analytes in Soil and 
Background Concentrations of Organic Analytes in soil; and 


e Section K3: Background Concentrations of Inorganic Analytes in Surface Water. 


Background concentration ranges for inorganic analytes in each matrix were 
determined from designated background samples collected at Fort Devens. The background 
sediment database was augmented with regional data from the peer-reviewed scientific 
literature. The background surface-water database was augmented with additional surface- 
water samples from IRDMIS. 


There are no background data for groundwater on a regional scale from areas known 
to be unaffected by human activity. Wells that are upgradient of specific sites, such as 32M- 
92-01X at the DRMO Yard, have been compared with on-site wells. 
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SECTION K2 
Background Concentrations of Inorganic Analytes in Soil 


Background soil samples for inorganic analytes were collected in August 199], 
October 1992, and June 1993. Thirty-three samples in all were collected. The samples were 
collected from all three of the major soil associations on the base and from each of Main Post, 
North Post, and South Post. Sample locations are shown in Figure K2-1. Note that no AOCs 
occur on the fourth soil association mapped, which lies outside the present boundaries of the 
facility. The background soil samples were all collected from sites that were, as far as could 
be determined visually, undisturbed, that were at least 5O feet from any road and at least 300 
feet from any known or suspected Study Area. In most cases the distance was greater, 
especially in South Post. 


Table K2-1 is the background database for inorganic analytes in soil. Sampling date, 
post, and soil association are listed for the samples. There are two columns in the table for 
each analyte: one column for the measured concentration and one for notes. The note column 
indicates which data points were entered as one-half the LOD and which are outliers. For 
calculation purposes, values that appeared in IRDMIS as less than the LOD were converted to 
one-half the LOD. Outliers were identified by the method of Dixon or Grubbs as described 
by Sokal and Rohlf (1981), graphically, or by judgment. Dixon’s test is valid for sample 
sizes of 3 to 25. Grubbs’ test was used for sample sizes greater than 25. 


Grubbs’ method was applied to the data for the following sixteen analytes: aluminum, 
arsenic, barium, cadmium, calcium, chromium, copper, iron, lead, magnesium, manganese, 
nickel, potassium, sodium, vanadium, and zinc. Dixon's test for outliers was applied to the 
data for beryllium, cobalt, and selenium after omitting 10 samples for beryllium, 10 samples 
for cobalt, and 20 samples for selenium that were reported as less than the LOD, but that had 
unusually high LODs. For example, 10 samples had a reported cobalt concentration of < 14 
mg/kg (see Table K2-1); this LOD is greater than the highest measured value for cobalt of 
4.69 mg/kg. 


Outliers for mercury were determined graphically. A normal probability plot showed 
the mercury data to be bimodally distributed; the four values in the upper cluster were judged 
to be outliers (see Table K2-1). Silver was detected in only two background soil samples; the 
“detects” were judged to be outliers (see Table K2-1). In all, 35 outliers were identified in 
the background soil database. 


Table K2-2 lists concentration ranges for inorganic analytes for the Fort Devens 
background soil database, excluding outliers. Inorganic analyte levels in AOC samples were 
compared with the maximum of the background range; exceedances were considered site- 
related contamination. For comparison, Table K2-2 also lists concentration ranges for . 
inorganic analytes in uncontaminated soils of the eastern United States. For all analytes, the: 
maximum concentration in the Fort Devens background database lies within the range for the 
eastern United States, usually toward the low end of the range. This suggests that comparing 
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Figure K2-1 BACKGROUND SAMPLING SITES FOR SOIL 
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INORGANIC ANALYTES IN WATER 
: FORT DEVENS, MASSACHUSETTS 





CALCULATIONS | 


| ALUMINUM 
MONITORING | CONCENTRATION | 
(ug/L) Minimum — 


G3M—92-01X | 
12M-92-01X | ! Maximum — 
G6M =-92-09X 

G6M —-92-11X% | Mean — 
28M-92-01X fa | 

WWTMW-01 | 9Sth %ile — 
WWIMW-13 

13M—92-01X Background 
27M -92—04X | Concentration — 
WWIMW—14 





MONITORING a 
| Minimum — 
wwMWoIs | ae 
WWITMW -13 1.52 Maximum — 152 
WWIMW-01 | 1.52 
G6M-92-11X 1.52 Mean — L152 
G6M—92-09X 1.52 
G3M—92-01X 1.52 95th %ile — NA 
28M-92-01X 1.52 | 
27M -92-04X 1.52 Background 
13M—-92-01X | 1.52 Concentration—- 3.03 * 
12M-92-01X _ £52 
MONITORING | CONCENTRATION | 
WELL (ug/L) | Minimum — 1.27 
G6M-92-11X | 1.27 | 
12M-92-01X 1.27 Maximum — 15.20 
G6M-92-09X | 1.27 
G3M-92-01X 1.77 Mean — 5.65 
28M—92-01X 3.94 
WWIMW-13 5.39 95th %ile — 105 | 
WWIMW-01 9.81 1 
13M-92-O01X 10.9 Background i 
WWTMW-~1i4 | 15.2 Concentration — 10.5 
| 27M—92-04X = 323 °° | anil 
| 
| BARIUM | 
| MONITORING | CONCENTRATION | i 
i 
| WELL | (ug/L) Minimum — 2.5 
| ~ 12M—92-01X 5K; ] 
| G6M —92-09X | 7.6 | Maximum — 52.0 
G3M-92-01X ss | 10.7 | 
WWIMW-01 12.4 Mean — 22.6 j 
28M —-92-O01X 14.4 | 
G6M—92-11X | 16.1 Sth %ile — 396 
WWIMW-13 19.5 ! 
13M-92-O1X 44.5 Background | 
WWTMW-14 | 46.3 Concentration- 39.6 
27M —92-—04X a4 52.0 : 






’ Method Detection Limit 
ie Likely Statistical Outlier 





INORGANIC ANALYTES IN WATER 
FORT DEVENS, MASSACHUSETTS 






DATA CALCULATIONS | 




















| | 
| BERYLLIUM | 
MONITORING | CONCENTRATION 
WELL (ug/L) Minimum - 250 | 
| G3M—92-01X | 250 | 
12M—92-01X 2.50 | Maximum — 250 | 
G6M —92-09X 2.50 | 
G6M —92-11X : 250 Mean — 2.50 
28M—92—01X 2.50 | 
WWITMW-Ol1 2.50 | 95th Mile — NA | 
WWTMW-13 2.50 | 
13M-92-01X 2.50 Background 
27M —92-04X 250 Concentration — 5.00° | 
| _ WWIMW-14 | 750 = , | 
| CADMIUM | 
MONITORING | CONCENTRATION | 
WELL (ug/L) Minimum — 2.01 | 
WWTMW -14 2.01 | 
WWTMW -13 2.01 Maximum — 2.01 
WWTMW-O1 2.01 
G6M—92-11X 2.01 Mean — 2.01 | 
G6M-92-09X 2.01 | | 
G3M-92-01X 2.01 95th %ile — NA | 
28M-—92-01X 2.01 | 
27M —92-04X ) 2.01 Background 7 
| 13M—92-01X | 201 |Concentration- 401° | 
| __ 12M—92-01x | 201 | — | 
CALCIUM 
MONITORING : CONCENTRATION | | 
WELL | (ug/l) Minimum — 179 
| 12M-92-01IX | 179 | 
| 28M —-92-01X | 1910 Maximum — 23200 
WWIMW-14 | 2490 
WWIMW-13 ! 3280 Mean — 7801 | 
G6M—92-11X $780 : 
| WWTMW-Ol | 6940 | 95th %ile — 14747 | 
| G3M-92-01X | 7710 | 
| 27M —92-04X | 8820 Background H 
G6M —92-09X 17700 Concentration — 14700 | 
| _-«13M-92-01X _ 23200 ! 
| 
CHROMIUM , 
| MONITORING CONCENTRATION } 
WELL | (ug/L) | Minimum — 30 | 
| G3M-92-01X 3.01 ) 
| G6M-—92-09X 3.01 Maximum — 18.7 : 
28M—92-01X 3.01 | 
| 12M-92-01X | 3.01 Mean — iy 
| WWITMW-0O1 | 6.04 
| Gé6M-92-11X | 6.36 95th %ile- = 14.7 
| WWIMW-13 ! 10.1 : 
| 27M -92-04X : 16.4 | Background 
| 13M=92-01X 16.9 Concentration- 14.7 | 
| WWTMW -14 18.7 








: Method Detection Limit 
ee Likely Statistical Outlier 




















INORGANIC ANALYTES IN WATER 
FORT DEVENS, MASSACHUSETTS 


MONITORING 
WELL 
G3M-92-01X 
12M—-92-01X 
G6M —92-—09X 
G6M -92-11X 
28M -—92-01X 
WWTMW -01 
WWIMW-13 
13M-—92-01X 
27M —92—-04X 

_WWIMW-—14 


MONITORING 
WELL 


WWIMW-14 
28M-92-01X 
WWTMW-0Ol 
G6M-92-09X 
12M-92-01X 
G6M-92-11X 
WWIMW-13 
13M-—92-01X 
27™M-92~04X 


MONITORING 
WELL 
G3M-92-01X 
G6M —92-09X 
12M-—92-01X 
G6M—92-11X 
28M-92-01X 
WWTMW -Ol 


13M-92-01X 


MONITORING 


WELL 

- G6M—92-09X 
WWTMW -01 
28M -—92-01X 
G3M -92-01X 
G6M —92-11X 
WWIMW-13 
12M-92-01X 
WWIMW-14 
LIM —92-01X 
27M —92—04X 


G3M—92-01X 


] 


| Minimum — 12.5 


Maximum — 
Mean — 
95th %ile — 


Background 


Concentration —- 25.0* 


COPPER 
CONCENTRATION 


__ (ug) 
4.05 
4.05 
4.05 


Minimum — 4.05 


Maximum — 
Mean — 


4.05 95th %ile — 
4.05 
6.52 
18.60 ** 


__ 19:99 -¢9 
| _ IRON 
CONCENTRATION 

(ug/L) 


Background 


Concentration -— 8.09* 


171 
12900 
4611 
9104 


Minimum — 
| Maximum — 
Mean — 


| 
| 95th %ile — 
| 


Background 


| Concentration — 9100 


: LEAD 

CONCENTRATION 

(ug/L) Minimum — 

Maxmum —- 
Mean — 

| 95th %ile — 


Background 
| Concentration — 





Method Detection Limit 
Likely Statistical Outlier 


INORGANIC ANALYTES IN WATER 
FORT DEVENS, MASSACHUSETTS 











|_ CALCULATIONS 


MAGNESIUM | 
| MONITORING CONCENTRATION | | 
WELL (ug/L) Minimum — 693 





28M-—92-01X 















| | 
| 
G6M—92-11X 857 Maximum — 4500 | 
G3M—92-01X 1000 
WWIMW-13 1390 Mean — 2157 | 
G6M -—92-09X 1600 | 
WWIMW-O1 1900 95th Mile — 3477 
WWIMW-14 1970 
27M —92-04X 3550 Background 
12M-92-01X | 4110 Concentration — 3480 | 
13M—92-01X 4500 
| MANGANESE | 
MONITORING | CONCENTRATION | 
WELL jl (ug/L) Minimum — 23.40 
G6M -—92-09X 34 | 
12M-92-01X 69.9 Maxumum—- 486.00 | 
WWIMW-Ol 77.7 
28M-92-01X 86.4 | Mean — 156.93 
G6M—92-11X 102 . | 
WWIMW-13 107 95th %ile — 290.7 
13M-92-01X | 22 
WWITMW -i4 ) 233 Background 


27M —92—04X Ye LEIO 5% 









CONCENTRATION 










Minimum — 0.12 | 


G3M-92-01X 486 | Concentration — 291 


WELL (ug/L) 

WWTMW -01 : | 0.12 | } 
G3M -92-01X : 0.12 | Maximum - 0.70 | 
12M-—92-01X 0.12 | 

13M-—92-01X 0.12 Mean — 0.18 | 
WWIMW-i4 0.12 | 
28M-92-O1X | 0.12 | 9Sth %ile - 035 | 
G6M -92—11X | 0.12 | | 
G6M-92-09X 0.12 Background | 
27M —92-04X | 0.12 | Concentration — 0.243 * | 


| WWIMW-13 7 _ 70 ___} 





MONITORING | 


| 
| 
| CONCENTRATION | 
| weL | (ug/L) Minimum 17.20 | 
G6M -92-09X | . 17.2 i 
WWITMW-Ol | 17.2 | Maxmum — 17.20 | 
| 28M -92-01X | 17.2 
G3M-92-01X ; 17.2 Mean — 17.20 =} 
G6M-92-11X 17.2 
WWIMW-13 17.2 | 95th %ile — NA 
| 12M-92-01X | 17.2 | | 
WWITMW -14 | 17.2 Background 
| 13M-—92-01X 17.2 Concentration- 343° | 
| TIM -92-04X 17.2 ' 






. Method Detection Limit 
a Likely Statistical Outlier 




















INORGANIC ANALYTES IN WATER 
FORT DEVENS, MASSACHUSETTS 





| CALCULATIONS 









POTASSIUM 
CONCENTRATION 





MONITORING _ 
‘WELL 
78M —92—-01X 

















Minimum — 461 
























G6M—-92-11X Maximum — 2790 
WWIMW-13 1080 

G3M-—92-01X 1450 Mean — — 1644 
12M-—92-01X 1500 

WWIMW-0O1 1980 95th %ile — 2370 
WWTMW-1i4 1980 

G6M —-92-09X 1980 Background 
13M—92-01X | Concentration - 2370 





MONITORING | CONCENTRATION 
WELL (ug/L) | Minimum — Lal 
















G6M —92-—09X 151 
12M-92-01X 151 Maximum — 1.51 
WWITMW-0O1 151 
28M—92-01X 1.51 Mean — LS] 
G6M—92—11X 151 
WWIMW -13 1.51 95th %ile — NA | 
13M—92-01X 1.51 | 
WWTMW -14 1.51 | Background 
|| | G3M-92-01X | 151 Concentration— 3.02* | 
27M-92-04X | cee i 
| SILVER | 







MONITORING 













| CONCENTRATION | 






— 
————— EES SS 


| 
WELL (ug/L) | Minimum — 230 | 
WWTMW -O1 | 
G3M-—92-01X 2.30 | Maximum — 230 
12M-92-01X 2.30 | 
13M-92-01X 2.30 | Mean — 230 | 
WWTMW —14 2.30 
M-—92-—01X | 2.30 | 95th %ile — NA | 
G6M-92-11X 2.30 
G6M-92-09X 2.30 Background | 
27M —92-04X | 2.30 Concentration — 4.60 * | 
WWIMW-13 





So = 





| MONITORING CONCENTRATION ) 7 | 





i WELL | __(ug/L) a ~ Minimum — 1380) 

28M —92-01X : 1380 

| G6M -92-09X | 2000 | Maximum — 18000 | 

| WWTMW-14 2100 | | 

| G6M=-92-11X | 2430 | Mean — S771 

| 27M-92-04K 3070 | 

| 12M-92-01X 4250 Sth %ile- 10841 
WWIMW-13 4610 | | 

: G3M-92-01X | 8570 Background 

|} Wwiw-o | 11300 Concentration - 10800 | 





| 13M-92-01x 18000 | _| 
= SS — —. 

. Method Detection Limit 

= Likely Statistical Outlier 


INORGANIC ANALYTES IN WATER 
FORT DEVENS, MASSACHUSETTS 





MONITORING | CONCENTRATION 


WELL (ug/L) Minimum — 
28M -—92-01X | 3.50 
G6M—-92-11X 3.50 Maximum — 
WWITMW-13 3.50 | 
G3M —92-01X 3.50 Mean — 
12M-92-01X 3.50 
WWITMW -01 3.50 95th %ile — 
WWTMW-14 3.50 | 
G6M —92-09X 3.50 Background 
13M-—92-01X 3.50 Concentration — 
27M —92-04X_ 3.50 


VANADIUM 








| 
MONITORING | CONCENTRATION | 
WELL (ug/L) Minimum — 5.50 | 
G6M —92-09X 5.50 
12M—92-01X | 5.50 Maximum — 14.50 
WWIMW-O1 5.50 
28M —92-01X 5.50 Mean — 7.13 
G6M —92-11X 5.50 
WWITMW-13 5.50 95th Mile — 10.41 
13M-92-01X 5.50 
G3M-92-01X 5.50 Background | 
27M —92-04X | 12.8 Concentration—- 110° | 
WWIMW-14 = 145 = ! 
ee 
MONITORING | CONCENTRATION | | 
WELL (ug/L) | Minimum — 10.6 | 
WWIMW-13 10.6 | | 
G6M —92-09X | 10.6 Maximum — 47.0 
WWIMW-01 10.6 | 
| 28M -92-01X | 10.6 | Mean — 20.5 | 
G6M—92-11X 10.6 | 
| G3M -92-01X | 10.6 | 95th %ile — 34.9 | 
WWITMW -14 | 32.0 | | 
27M —92-04X 41.7 | Background | 
12M-92-01X 47.0 ‘Concentration - 211° | 


13M-92-O1X | 78.5 ** it | | 
. Method Detection Limit 


aa Likely Statistical Outlier 





APPENDIX M 





ANALYTICAL DATA 








APPENDIX M 








M-1 FIELD ANALYTICAL DATA 
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